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TERRESTRIAL STUDIES F it 


Vegetation 


Results 
Data Organization and Content 


Ten different vegetation types were sampled on or near. Tract 
C-a during May 1976. Thirty-five permanent transects were 
sampled in May for the herbaceous stratum only, while 27 non- 
permanent transects were sampled for shrub and tree strata. 
Permanent and non-permanent transect data were combined to 
provide an accurate description of the study area vegetation 
types. : ; 

Field data are summarized and presented ‘by vegetation type 
in tables at the end of this section. Raw data sheets.are. 
presented in Section 2.3.1.5 of this report. Sampling ~~~ 
coverage and structural and compositional diversity are also 
depicted. The tables are organized by vegetation type and 
life form categories (tree, shrub and herbaceous) within 
each type. A written synopsis of each vegetation type 
accompanies the tables. It directs attention to the more 
important structural and compositional concepts as they 
relate to the functional and descriptive characterization of 
each vegetation type. 


Parameters for the mature tree stratum presented in the 

tables and discussed in the synopsis include: relative cover, 
relative density, relative frequency, importance value, 
percent cover, percent frequency, constancy, cover in m 

per hectare, density per hectare and basal area in m* per 
hectare. gots 


Parameters for the shrub-tree seedling stratum presented in 
the tables and discussed in the text include: relative cover, 
relative density, relative frequency, importance value, ~ ~ 
percent cover, percent frequency, constancy, cover in m 
per hectare and density in individuals per hectare. 


Parameters for the herbaceous stratum presented in the 
vegetation type tables and discussed in the text include: 
relative cover, relative frequency, percent cover, percent 
frequency, constancy, sociability, cover in m per hectare, 
density of forb species in number of individuals per quadrat 
(.5m*) and density of forb species in number of individuals 
per hectare. 


2.3-1 


Zi Bakeded 


2..34d53 3 


Floristics 


The flora identified in the study area to date includes 5 
tree species, 37 shrub species, 169 forb species and 46 grass 
and/or grasslike species. A list has been compiled arranging 
all species in four life form categories (tree, shrub, 
herbaceous or non-grasslike, and grass or grasslike). One 
shrub species addition to the complete list of plant species 
encountered in the study area (see Table 3-7-3 in the Annual 
Report, 1976) is included in Table 2.3-1. 


Data Presentation 


Aspen - The aspen type on the study area was sampled with 
two permanent transects and one non-permanent transect. Shrub 
avid tree data were taken on the non-permanent transect, while 
only herbaceous data were taken on the permanent transects. 
Tnree strata and 24 species were identified for the aspen type: 
2 species in the mature tree stratum, 7 species in the shrub 
stratum and 15 species in the herbaceous stratum. 


The aspen type was sampled over an elevational range of 2481 to 
2591 m (8,140 to 8,560 ft), with an average elevation of 

2563 m (8,410 ft). The aspen type typically occurs on steep 
north- and east-facing slopes and is found on deep, sandy, 

loam soils which are high in organic matter accumulation. 


The mature tree stratum (Table 2.3-2) contributed a total 

cover of 31%. It was dominated by Populus tremuloides, with 

a relative cover of 100%, a basal area of 4.0 m* per hectare 
and a density of 383 individuals per hectare. Pseudotsuga 
menziesii was only found in 20% of the tree and shrub quadrats. 


Five species provided 47% total cover and a total density of 
8,017 individuals per hectare for the shrub-tree seedling 
stratum (Table 2.3-3). Symphoricarpos oreophilus, Prunus 
virginiana and Amelanchier utahensis were the dominant species, 
contributing 44% of the total cover. 





Fourteen species and one unknown contributed 1% total 


-herbaceous stratum cover (Table 2.3-4). A sedge, Carex geyeri, 





was the dominant species over the type, providing 53% relative 
cover and occurring at a constancy of 100%. 


Douglas-Fir - The Douglas-fir type was sampled with two 
permanent and one non-permanent transect during the reporting 
quarter. Shrub and tree data were taken on the non-permanent 
transect, while only herbaceous data were taken on the 
permanent transects. Three strata and 17 species were identi- 
fied for the Douglas-fir type: 1 species in the mature tree 
stratum, 6 species in the shrub stratum and 10 species in the 
herbaceous stratum. Pseudotsuga menziesii occurred in both 
the tree and shrub strata. 


2.3-2 
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Table 2.3-1. Addition to the list of plant species’ observed to date in 
the vicinity of Tract C-a for RBOSP (see, Section 724k, 
Table 3-7-3 of the Annuai Report, 1976) 


SHRUBS 


~ 





Abbreviation Species 


Tape? Tamarix pentandra Pall.*; (Tamaricaceae)*, Phan’, 


Tamarisk, (V)° (I)® a8 


1 Abbreviation of genus and species in a four-letter code. * 


* Author citation, nomenclatural authority cited after each species name 


and delineated by a semicolon. 


> The family of plants to which a species belongs in parentheses. 


* Lifeforms of Plants 
Phan (Phanerophyte) - Perennating bud at least 0.25 m above soil 
surface. 
Cham (Chamaephyte) - Perennating bud between 0 and 0.25 m above soil 
surface. 
Hemi (Hemicryptophyte) - Perennating bud in soil surface. 
Cryp (Cryptophate) - Perennating buds covered by soil or water. 
Ther (Therophyte) - Annual plants, perennating buds contained in 
seed. 
Succ (Succulent) - Stems enlarged; serve as water storage organ. 
> (V) - Voucher specimen collected. 


® Origin of plant species 
(N) - Native to the North American continent. be 
(I) - Introduced from outside the North American continent. 


2.3-3 


The Douglas-fir type was sampled over an elevational range of 

2377 to 2591 m (7,800 to 8,500 ft), with an average elevation @ 
of 2539 m (8,330 ft). The Douglas-fir type is characteristically 

found on steep, north-facing slopes with shallow soils. 





In the mature tree stratum (Table 2.3-5), Pseudotsuga menziesii 
provided 51% total cover and occurred at a density of 333 
individuals per hectare. Total basal area for Pseudotsuga 
m2nziesii was 40 m? per hectare. 


Iii the shrub-tree seedling stratum (Table 2.3-6), six species 
provided 42% total cover with a total density of 4,317 
individuals per hectare. Symphoricarpos oreophilus and 
Amelanchier alnifolia shared dominance, providing 92% of the 
relative cover and 87% of the relative density. These species 
occurred at a constancy of 100% each. 


In the herbaceous stratum (Table 2.3-7), 10 species contributed 
1% total cover. The dominant species was a sedge, Carex 
geyeri, contributing a relative cover of 94% and occurring at 

a constancy of 100%. 





Mixed Brush - The mixed brush type was sampled with five 
permanent and four non-permanent transects. Shrub and tree 
strata were measured on the non-permanent transects when 
present. A total of fifty 0.5-m° quadrat locations were used 
to sample the herbaceous stratum on the permanent transects. 
Two strata and 54 species were identified for the mixed brush 
type: 10 species in the shrub stratum and 44 species in the 
herbaceous stratum. 





The mixed brush type was sampled over an elevational range of 
2179 to 2621 m (7,150 to 8,600 ft), with an average elevation 
or 2467 m (8,093 ft). The mixed brush type is found equally 
distributed on all slope aspects, with an average slope of 18°. 


No trees occurred in the mature tree stratum, while in the 
shrub-tree seedling stratum (Table 2.3-8) 10 species provided 
63% tota: cover and occurred at a density of 9,262 individuals 
per hectare. Amelanchier utahensis, Artemisia tridentata and 
Symphoricarpos oreophilus were the dominant shrub species, 
respectively providing a relative cover of 30, 30 and 18%. 

- Highest constancy (100%) was also shared by these three species. 


In the herbaceous stratum (Table 2.3-9), 44 species contributed 
1% vocal cover. Carex geyeri was the dominant species, pro- 
viding a relative cover of 33% and occurring at 40% constancy. 
Other highly constant species included Agropyron trachycaulum, 
Eriogunum umbellatum, Oryzopsis hymenoides and Hordeum 

brachy ntherum. 
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Pinyon-Juniper - The pinyon-juniper type was sampled with 
seven permanent and eight non-permanent transects. Shrub and 
tree strata were measured on the non-permanent transects. 

A total of seventy 0.5-m* quadrat locations were used to 
sample the herbaceous stratum on the permanent transects. 
Three strata and 50 species were identified for ‘the pinyon- 
juniper type: 2 species in the mature tree stratum, 10 
species in the shrub stratum and 38 species in-%he herbaceous 
stratum. Juniperus osteosperma and Pinus edulis occurred in 
both the tree and shrub strata. ; 

The pinyon-juniper type was sampled over an elevational 

range of 1798 to 2438 m (5,900 to 8,000 ft), with an average 
elevation of 2103 m (6,900 ft). The pinyon-juniper type is 
distributed equally on all slope aspects, with ah average 
slope of 9°. 


In the mature tree stratum (Table 2.3-10), two nice 

Pinus edulis and Juniperus osteosperma, contributed 23% total 
cover with a density of 337 individuals per hectare and a 
basal area of 31 m* per hectare. Pinus edulis contributed a 
Slightly higher percent cover (14%) than Juniperus osteosperma 
(8%). Constancy of Pinus saris was 88%, while Juniperus 


osteosperma was 75%. 


In the shrub-tree seedling stratum (Table 2.3-11), 10 species 
provided 14% total cover and a total density of 3,687 
individuals per hectare. Artemisia tridentata was the 
dominant species in all transects, providing a relative 

cover of 38%, relative density of 48% and occurring at a 
constancy of 100%. Other dominant species include Amelanchier 
utahensis, Purshia tridentata, Juniperus osteosperma and 

Pinus edulis. , 








In the herbaceous stratum (Table 2.3-12), 37 species and 1 
unknown contributed < 1% total cover. The dominant species 
were three grasses, Agropyron trachycaulum (25% relative 
cover), Poa sandbergii (37% relative cover) and Stipa comata 
(7% relative cover). The three dominants o¢curred at 
constancies of 100, 71 and 29%-respectively. Other species 
with high constancies included Oryzopsis hymenoides, 


Haplopappus nuttallii, Cryptantha sericea and Erigeron pumilis. 


Sagebrush - The sagebrush type was sampled. with seven 
permanent and eight non-permanent transects.. Shrub and tree 
strata, when present, were measured on the. non-permanent 
transects. A total of seventy 0.5-m* quadrat locations was 

used to sample the herbaceous stratum on the,permanent transects. 
Two strata and 78 species were identified ir -the sagebrush 
type: 17 species in the shrub stratum and 61 species in the 
herbaceous stratum. Pinus edulis and Juniperus osteosperma 
occurred in the shrub stratum. 
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The sagebrush type was sampled over an elevational range of 

1945 to 2621 m (6,380 to 8,600 ft), with an average elevation é 
of 2178 m (7,148 ft) for the transects sampled. The sagebrush 

type is equally distributed on all slope aspects, with an 

average slope of 7°. 


In the shrub stratum (Table 2.3-13), 17 species provided 

49% total cover and a total density of 11,285 individuals 

per hectare. Artemisia tridentata was the dominant species, 
contributing 68% relative cover, 56% relative density and 
occurring at 100% constancy. Other species with a high 
constancy were Chrysothamnus viscidiflorus and Symphoricarpos 


oveophilus. 


In the herbaceous stratum (Table 2.3-14), 60 species and 1 
unknown contributed 2% total cover. The dominant species 
ware Poa sandbergii (23% relative cover), Lupinus argenteus 
(9% relative cover) and Phlox multiflora (8% relative cover). 
The three species occurred at constancies of 71, 43 and 71%, 
respectively. Other species with high constancies include 
Agropyron smithii, Sphaeralcea coccinea, Descurainia richard- 
sonii and Crepis acuminata. 





Greasewood - The greasewood type was sampled with three 
permanent transects. A total of thirty 0.5-m* quadrats were 
used to sample only the herbaceous stratum. These permanent 
transects provide data on seasonal and annual vegetation 
changes for the herbaceous stratum, in which eleven species 
were encountered. 





Greasewood occurs as small, isolated patches within the 
sagebrush stands. Greasewood is an indicator of saline-sodic 
soils and occurs on deep, well-drained soils formed in 
alluvial deposits with dependable groundwater. 


The greasewood type was sampled over an elevational range 
of 1890-to_ 2134 m (6,200 to 7,000 ft), with an average 
elevation.cf 1996 m (6,550 ft). The greasewood type is 
distributed on north-, south- and east-facing slope aspects, 
with an average slope of 2°. 


In the herbaceous stratum (Table 2.3-15), eleven species 
Guntributed 3% total cover. Descurainia richardsonii and 
“cropyron smithii were the dominant species, contributing a 
velacive cover of 20 and 19% respectively. Other species 
with high constancies included Lappula redowski, Chenopodium 


leptophyllum and Chenopodium album. 


Tabbithitish - The rabbitbrush type was sampled with two 
sevmaient transects. A total of twenty 0.5-m quadrats were 
used tc sample only the herbaceous stratum. These permanent 
transects provide data on seasonal and annual vegetation 
changes for the herbaceous stratum, in which 13 species were 
encountered. 








2.3-6 


) 


The rabbitbrush communities sampled in the study area represent 
a seral stage in the bottomland sagebrush. The high density 
rabbitbrush stands are the result of rapid invasion by rabbit- 
brush (C hrysothamnus spp.) species into abandoned agricultural 
or burned sites which were formerly dominated by Artemisia 
tridentata. The rabbitbrush type ranges elevationally from 
1921 to 2098 m (6,300 to 6,800 ft), with an average elevation 
of 2015 m (6,610 ft). The rabbitbrush type is ‘found on 

north-, south- and east-facing slope aspects, with an average 
slope of 19. 


In the herbaceous stratum (Table 2.3-16), 13 species contributed 
5% total cover. Elymus cinereus was the dominant species, 
contributing 74% relative cover and occurring at 100% constancy. 
Other species with high constancy values include: Bromus 
tectorum, Poa pratensis, Sitanion longifolium amd Descurainia 
richardsonii. 


Bald (Upland Meadow) - The bald type was sampled with two 


permanent and three non-permanent transects. Shrub and tree 
strata, when present, were measured on the non-permanent 
transects. A total of twenty 0.5-m* quadrats were used to 
sample the herbaceous stratum on the permanent transects. Two 
Strata and 36 species were identified for the bald type: 5 
Species in the shrub stratum and 31 species in the herbaceous 
stratum. 





The bald was sampled over an elevational range of 2231 to 2621 m 
(7,320 to 8,600 ft), with an average elevation of 2530 m 

(8,300 ft). The bald type is found predominantly on west- and 
south-facing slopé aspects, with an average slope of 8°. 


In the shrub stratum (Table 2.3-17), five species provided 10% 
total cover and a total density of 5,550 individuals per hectare. 
Tetradymia canescens was the dominant species, providing 47% 
relative cover and occurring at 100% constancy. Other highly 
constant species include Artemisia tridentata and Chrysothamnus 
viscidiflorus. 


In the herbaceous stratum (Table 2.3-18), 31 species con- 
tributed 3% total cover. Two species, Haplopappus acaulis 
(relative cover of 18%) and Poa sandbergii (relative cover of 
16%), were the dominant species. Other highly eénstant species 


include Haplopappus nuttallii, Astragalus spdtulatus, Penstemon 
caespitosus and Eriogonum lon lonchophy] ium. 





Shadscale - The shadscale type was sampled with two permanent 
transects. A total of twenty 0.5-m? quadrat locétions was used 
to sample only the herbaceous stratum on the pefifanent transects. 
These permanent transects provide data on seasonal and annual 
vegetation changes for the herbaceous stratum. Ten species were 
found in the herbaceous stratum. o 
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The shadscale type was sampled over an elevational range of 
1969 to 2076 m (6,460 to 6,810 ft), with an average 

elevation of 2012 m (6,600 ft). The shadscale type occurred 
on south- and east-facing slope aspects, with an average slope 
Of AT 5s 


In the herbaceous stratum (Table 2.3-19), 10 species con- 
tributed < 1% total cover. Mentzelia multiflora (relative 
cover of 53% and 100% constancy) and Eriogonum lonchophyl1um 
(relative cover of 21% and 50% constancy) were the dominant 
species. Oryzopsis hymenoides was another highly constant 
species, occurring at a constancy of 100%. 


Riparian - The riparian type was sampled with three 
permanent and two non-permanent transects. A total of thirty 
0.5-m* quadrat locations on the three permanent transects 

were used to sample the herbaceous stratum. Shrub and tree 
strata, when present, were measured on the non-permanent 
transects. Two strata and 26 species were identified for the 
riparian type: 12 species in the shrub stratum and 14 species 
in the herbaceous stratum. 


The riparian type was sampled over an elevational range of 
1935 to 2316 m (6,350 to 7,600 ft), with an average of 2072 m 
(6,800 ft). The riparian type occurred on north-, south- and 
east-facing slope aspects, with an average slope of 3°. 


In the shrub stratum (Table 2.3-20), 12 species contributed a 
total cover of 35% and a total density of 3,575 individuals 

per hectare. Artemisia tridentata (relative cover of 56% 

and 100% constancy) and Chrysothamnus nauseosus (relative cover 
of 18% and 100% constancy) were the dominant species. 


In the herbaceous stratum (Table 2.3-21), 14 species contributed 
7% total cover. Agropyron repens was the dominant species, 
providing 74% relative cover and occurring at 100% constancy. 
Other highly constant species include a Carex sp. and 

Taraxacum officinale. 
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Pinyon-Juniper, Table 2.3-10 


MATURE TREE STRATUMee PINYIN@ JUNTPER 


SUMMARYoo A NON@PERM, 


SPECIES 


JUNIPERUS OSTEUSPERMA 
PINUS EDULIS 


ALL SPECIES 


eee ese we ccm wee er cn cen cece sce ce cas senceesesccceesecesescces 


ow 6 66 68S SSS ESS SSS OSS ESSE SSE OE SESS SEES E RESO SESS SESS SESS SERS SESE ESS EES ASSESSES SSS SSSSSSSSSSSSOSREHSESESESES ESE RZEEESESSSH SS SS 
AREA thawantnenanene 
N ) IMP VALe@# 


SPECIES 


8) 
8) 


JUNTRPFRUS OSTFUSPFRMA 
PINUS EDULIS 


4LL SPECIES 


NOTES: 1) 


TRANSECT(S)/TYPE 


1975 





axe RELATIVE w2@ IMPORTANCE PER CENT ®» FREQUENCY «# 
COVER DENSITY FREQ VALUF® COVER MEAN ( SD, WN ) 
37 41 47 125 8,45 67 ( 4u, A) Auu,b7 ¢ 
65 59 $3 175 14,11 77 ( 356 8) 1411.12 ¢ 
22,56 2256,00 


MEAN INTERCEPT (CM) 
MEAN (STD ERR, N ) 


142,35 ( 
198,22 ( 


49,26, 
34.71, 


8) 
B) 


aeenneanenenn 


RELATIVE M 





exe BASAL 
2/HA ( STO 


OEV, 


76 ato ¢ aele 
24 2.0 ( 206, 
310 





(**#)THE SUM OF RELATIVE BASAL AREA, DENSITY AND FREQUENCY, 
2) STANDARD DEVIATION FOR PER CENT COVER CAN HF CALCULATED FROM COVER DATA, 


Pinyon-Juniper, Table 2.3-11 


SHRUR@SEENLING 
SUMMARY ee 5 NON@PERM 











wan RELATIVE «ae TMPORTANCE PER CENT » FREQUENCY 28 weneeae CVE seen eeee tenee DENSITY wean MPAN INTERCEPT 

SPECIES COVER DENSITY FREQ VAL UE® COVER MEAN ( SD, N ) MA/mna ( STD NEV, N ) NITZHA (ST DEV, ) “EAN (STD ERR, 

JUNTPERUS (ISTEQSPERMA 5 2 9 lo 205 42 ( 38, A) 65.25 ( 121,48, A) 65 ( 71, A) 54,19 ( 42,2h, 
PINUS EDNLTS 4 7 19 $0 254 AS ( 2t. 8) 54.25 € 112,16, 8) 250 ( 134, F) 21,05 ( 10,20, 
ARTEMISTA TRIGENTATA 5A 4a lo 102 5.02 72 ( 35, A) $22.37 ( 76,50, A) 1lo? ( 1BRA, &) Aryan ( 7.90 
ATRIPLEX CONFFRTITFOLTA 1 1 1 2 -10 CH aha) 1) 19,25 ( 24,99, 8B) 42 118, #) $42 ( 5,42, 
CHRYSNTHAMNUS VISCTNTFLORUS 2 9 l2 e4 253 Se ( 43, 4) 33.25 ( 57.15, 8) $40 ( $32, 8) 11.56 £ 7.90, 
PIRSHIA TRINFNTATA eu 12 15 45 2.609 S57 ( 4t, A) 269,12 ( 4uo,37, AD 454 ( 063, A) PANS: 1) NSieels 
TETRANYMTA CANESCENS 9 1 4 5 20 red {e cige ) 200 ¢ 200, 8) SL a7, 6) 200 f 200, 
AMELANCHIER UTARENSIS 2a a 9 46 3,95 wa ayy) ORY BAu,6e2 ( 714,01, A) 9a ( uS6, 41 $0.01 ( 19.7, 
SYMPHURTCARPNS OREGPHII US ! 4 5 to +14 22 ( U2, -#) 14,15 ¢ 55e359 4) 131 ¢ 2uh, *) 4.05 ¢ 2.75% 
ORPUNTTA PLL YACANTHA 4 Ly ita 20 210 Or Ge dn) ge 18s) 9,aa ( 15,04, A) $08 ( 45S, 4) Seba ¢ 2alAe 

ALL SPECTES 15,05 1565.25 Sous 


MEL ATIVE CINVER + KFLATIVE 
DEVIATION FUR PER CENT COVER CAN 


MOTESs 1) 


ey STARDARD 


Pinyon-Juniper, Table 2.3-12 


HERMACEANS 





IMPHRTAPRCF ValLil— = 


STRATIIMee PINYONS JUNIPER 
TRANSECT(S)/TYPE 





STRATIiMee PINYON@JINIPER 


1975 





DENSTTY 


+ PRLATI Ve 


HE CALCULATED FROM ClivER DATA, 








FREGLESCI, 


163 
137 





930,69, 
1094,64, 


CONSTANCY 


75 
88 


IMPORTANCE VALUE IS PRESENTED AS (#) THE SUM UF RELATIVE COVER, DENSITY AND FREQUENCY, AND 





N ) 


aaane DENSITY tee 
NO/HA (ST DEV, 
ee ren emcee ene wees e es ce eee wees wee cece ene ee ence eee cee ewe ee cee eee ec cee eee ens cee ee sense e wee ee sess ces seen eee se sees ee cen cece mens eee sa seenwe sere sense re =-=-- 
109, 
156, 


Set 
200 ¢ 
337 


N ) 


6) 
4) 


VAPLEE Wes 
to 
[i 
wet 
Ji 
ane, 
ari 
22h 
2A 
ae) 
wud 
. ww 
od 


243 


SUMMARY oe 7 HERR TRANSFCTS a«UTHIN TYPE@e PINYI Ne JUNIPER 
rw nw rw oe ee ew we nen ee een nn tn nn oe ee nen een ee ene ne ene n cece nese eee en nn=-- 
AELATIVE PERCFT « C\IVER tanaane awake DENSTTY * RELATIVE Pea CENT FREGLENS 

SPFCIFS CUVER COVER M27Ha ( DEV, N ) Nii7haA (STD DEV,N ) FRECUENCY MEAN (ST.MFV, N 
AGROPYRUN TRACHYCANLIIM 24,77 220 19.57 ¢ 19,99, 7) TD aC 0, 7) 19.55 o1.435 ( Low/ny 1) 
URYZOPSIS HYSENDTRES 4,54 205 5.45 ( o.an, 7) tn « On 5.90 Meera te stent | 7 
FRIVGUMIUM UMBELLATIM 1.27 Ol 1,00 ¢ Cleiss Tf) 42kH ( 115459, 7) 91 Ze OG 7,560 7 
STTANTON LONG TROL Tie t.08 201 who ¢ Pieris 7) Da 0, 7) 1.Ae 5.71 € 15,12, (Oy 
PENSTEMON CAFSPTTOSUS $6 200 229 ( mia 713) 1429 ( 2992, 7) 1.30 USO NG atehiten 10. 
PrREOX HAAPTTL $.61 2d 4,43 ( 5.00, 7) 9143 ( 9TRB. 7) 1.75 24,29 ( 25,07, 7 
FRTIGFRON PIMILTS eel? qin) Nort lea 3,08, 7) St43 ( 86450, 7) 2.73 Lire a 7) 
SFNFCTID [MTEGERRT SNS 200 fl 00 C In , ) 1143 ( 3024, 7) 91 2.86 ( 7,966 /) 
POIIA SANDHERG 36.53 2ed 2A,An 47.556 1) iD ¢ 9%, 7) 19,45 Wenn f $2.51, 7 
ANTEONARTA SP, -00 200 Sorat 1) ) 457 ( 2266, 7) “91 2eha ( 7,56" 7) 
CHFEPTS ACIIM{NGTA 018 200 ela ¢ 386 7) L/14 ¢ 3729, 7) e.eT To14 ( 1%,%e a) 
CRYPTANTHA SERICEA 2,49 202 2.29 ¢ es biet er) 9714 ( 7697, 7) Dans 24.29 ( 15.125 7 
SPHOFHALCEA COCCINFS 2 36 290 eset lhe 7) ASTL ( 16920, 7) 2.27 Fe MAG pile tsa / 
ASTHAGALIIS PURSHTT 218 00 wla ¢ ~5B, 67) 1143 ( 1574, 7) 1,30 VGC ICs BT isi arnt) 
HAPLPaPPIS ‘TALI TT 2.53 02 2.90 ¢ 2.24, 7) 5143 ( 445i, 7) Sell Niles? fe Maes | 7/ 
ST[Pa COMATA 6.51 205 S.14 ( W1.94, 7) ip ¢ 0, 7) 4,99 Veawe © Pees 7 
ASTHAGALUS CHAMAEI FIICe 290 200 290 ( In , ) hm ( 750, 7) 24S ACR TNC Sarasa atl 
APFNAGIA FFNDLERT 236 290 ae oD, 7) 1429 ( 2507.6 7) 1.36 dee? ( TAT, y 
TPOMOPSIS COUNGESTA 256 200 22d ( «Tbe 7) PUES 3024, 7) 1.46 4,29 ( 11,54, Ty 
CHAFNACTIS ONGLASIL abo 290 2nd [ lhe 1) Sy iC 1512, 7) 271 2. ( 7.50, / 
PRTOGONUM LONCHOPHYLLIUM ety. 202 Cart ¢ sialia 2/3) 7429 ( 1H4nn, 7) 4,09 12,Ab ( 25,69, 7 
NK ND AN 200 20 20 ¢ 1D ’ ) Io ¢ Ofna 12D) Pal eRe oT Shiy 7. 
STREPTANTHUS CURDATIS 18 20 ribs U¢ Al ie V9) 24m ( 7566 7) 45 Ebi te Saag vil 
PuYS4H TA FLURTHOSD A 18 290 ald: i¢ 0 bbe 7) 1143 ¢ 19$2, 1) 1. so 4,29 ¢ MGs 7 
YESCURAINIA RICKARDSUNTT 200 200 00 C mn ) SWC oh a2) 1,42 Se HAD Sore 7 
FUPHORITA FENCLERT 18 270 Leen Per 1) 1145 ¢ $024, 7) 1,56 4,29 ( 11,54- / 
LOMATTIUM ORTENTALF 200 200 290 ( TH , ) L714 ( 2158, 7) 1.56 eee” iawn a 
PVA CANEYT 018 200 ol4 ( ob, 7) Loe o, 7) 4S Loman $,/Ja, 7) 
TRIFOLTL 4 GYMNAC ARPHIYy 1.04 out oe 1C Hesivin) 30 ueAo ( 7921, 7) 3.14 ile te eos / 
AGROUPYROUN SMTTHTI Pat) 200 oa SS Aise Or) wm ¢ 9, ‘*T?d 245 1.44 ( S27b, 7 
ANTENNOHTA PARYTFIN TA 218 290 aC a 3A, 7) 24o 6 7TS6, 7) ous Les S.7H, 7 
CAREX SP, oS at Wr tod 14 2.2le 7) TO ( O. zy lobo 4,29 ( Toile 7) 
RROMIS TECTORUM 3,62 208 2.76 ( 7.56% 1) pap) ( Oo, 7) aS 1.45 ¢ 3,7F, 7 
PHLOM LOsGTROL TA wi8 200 Sey ~3ee 1) 25/1 ( AOS, 7) 1,37 eo CE WS a, / 
DELPRINIIIM “ELSUNTI 000 200 oo ¢ 10 ’ ) 2Ho ( So, 7) oS Nee fi 4,7a, U 
SISYMRRI4 CIA TROL TIM 20 200 200 ¢ In ’ ) SHIA TG NEN ore) 45 oi Me atest | 15) 
ANTENN ARTA “TCHIPHYLLA o1A 200 ol4 ¢ a bbe 7) 1714 ( 4536, 1) a5 te LS 4 ¢ $e 7Re 7) 
HAL SAMORHTZA SAGTTTaTA ai 200 elu ¢ oll 1A) eke ( 756, 7) was 1.45 ¢ Lew AS 1) 

SLL SPECIES 279 79,00 TeS71 
MUTES! J) [0S [MS SHUFETCTENT ATA, FENSTTY DATA NIT COLLECTED Fuk Att SPECIES &ND ALL THANSFCTS, 
2) SHCTARILITY [S PEPENDENT UPON DFNSTTY Nata, 


3) STannaen 


4) [MPOURTANCE VAL 


OEv Tarr 


60K PEW CERT COVER CAN 
1 EQUALS RELATIVE COVER PLUS HELATIVE 


HF 


CALCULATED 
FR 


FaN™ COVER 
FONUENCY 


OaTa, 


2.3-12 


) 


A) 
Aj 
4) 
4) 
4) 
A) 
6) 
”) 
wn) 
4) 


SUC TARIL IVY 


ip 

Th 
7.50 

to 


3.9 
tooo 
2.0 
6.00 


enn 


OO SG gg SSE SSS ESSE SSS EEE SESS ESE SEES SES SE SESE SESS SDSS GEESE SEEDER ERD OBESE REED 
waeanee COVER s808 
M2/HA ( STO DEV, 





wee ewww eww wwe ww eee e sew c eee e eee ete e meer seen ne 88 88 eee eee meen ew we eee ee eee ee 


eee ene ae eens ewe we ween eee cee ne eee eee en eee ewe reece eee n eerste newest a een ewes ae tee ee seem cece wees eee new ones = 25 ~------ 


(CM) 


CONSTANCY 


03 
100 
190 

13 

75 

le) 

SO 

50 

25 

75 


CUNSTANCY 


an 
Ko 
14 
14 
ea 
4 
Si 
La 
Al 
14 
eo 
an 
43 
as 
rf 
PX) 
ta 
eq 
1a 
14 
29 
la 
1a 
29 
eq 
le 
as 
la 
ey 
1a 
1a 
29a 
14 
Vg 
\a 
1a 
14 
14 


TMPLie TAS 
va 
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Sagebrush, Table 2.3-13 


SHRUR@SEFOLING STRATIIMee SALERRKUSH 
esi eemimerna seabed s/5lgae 5 a) ei E08 SR Ee ee 


eee RELATIVE nen TMPORTANCE PER CENT © FREQUENTY #8 seweeee CIVER of 





ween newer we nnnee 
mee) eee DENSITY see MEAN INTERCEPT (CM) ClINSTANCY 
N ) NO/HA (ST DEV, & ) “EAN (STD ERR, & ? 
















nosens canecesnanedbececeaaucesnatonameete tenacnatensarsternseneerecorssnevesvennancuenssassusunmansanrsrenunn=sanawseenen weeeeeeeeeeens 
ee yt) EEE SSS a =B eau ; ; : 

JUNTPFRUS CSTENSPERMA 0 0 1 j 200 5 ¢( 14, B) 200 ( 200, e : ; wet 4 Berke eres a 4 
sarenisia. te s é { 3 eed ae eaie ee a 6331 ( 2669, A) 60,85 { S.34, #) 100 
ARTEMIS) A TRIDENTATA oF So 27 151 33,11 100 ( 0, 8) 3310.02 ( 969,68, 81 ( 230, 8) 13,94 € 15,94, 6) is 
ATRIPLEY CANESCENS / 1 3 5 656 13°C See. (67 55,75 € 1{57.68, 2 ay 2 Fon. lige - 
ATRIPLEX CONFERTIFOLIA& 1 } 4 5 oS! 15.) 35" 6) 51,37 ( ee - Se gps av Bp et Mah s 
CHRYSNTHEMNUS NAUSENSUS 9 6 ? 22 “4,28 27 ( 40, 8B) 426,12 ( eee oe: ‘es er to een es alae Leip ay 
CHRYSOTHAMNUS VISCIDIFLORUS 9 £7 16 42 4,39 60 ( 4S, AB) 439,50 ¢ es 3 me sar ie ce He 
FUROTIA (ANATA 0 1 5 6 202 17 t035s, 08) 2.50 ( < Ts » Se Babe 8) ae ee 25 
SARCORATUS VERMICULATUS 2 2 a 7 AS 15 ( 30, 8) 63.25 ( 235,47, 7 ae aan opie pela ts ~ 
TETKADYMTS CANESCENS ty) 1 5 6 ou 17 € 29, &B) 3.75 ( sel 2 ie ii been eat aes oa 
AMFLANCHIER UTAKENSTS 0 0 3 3 OF 16 ( 23, A) 6.50 ( eae . aie eat es Pee A eee a 
SYMPHORICARPNS CREMPHILUS 6 ry M1 22 2.93 we ( 42, @&) 293,50 ( $87. i“ a) te Apa ee ee °3 
AMFLANCHTER ALNTFOLTA 0) i] 3 3 14 10 ( 2Ry 6) 13,75 ¢ BR LBS, 5 gee eae: eee a aes a 
CHRYSOTHAMNUS DEPRESSUS 4 6 3 15 1,74 13°06 35, “6 178.12 ¢ Bday a ot Ph daa ne oat + 
a ee eee eee ee 
RITRES ARF iim 3 6 é r) 5 : 2 ee re 2 : 

vise Sa 0 \ 1 1 200 5 (¢ 9% 8) 200 ¢ 200, 86) ( ’ 

11245 a4 

mid SOF 0 SOS SSR RSS S STS CORSE ON = Sma Seer SS See Seeesoensasossnsesesace= 









NOTES: 1) JMPOIRTANCE VALUE = RELATIVE COVER « RELATIVE DENSTIYY + RELATIVE FREQUENCY, 
2) STANDARI DEVIATION FOR PER CENT COVER CAN BE CALCULATED FROM COVER DaTa, ‘ 


Sagebrush, Table 2.3-14 


MERRALEDIIS STRETUM@e SAGFRRIISH 
SUMMARY ee THER TRANSECTS WITHIN TYPE@e SAGEBRUSH 


See act teeter eens 5 mo Ww aw a Sut stl Os BS: bn as ble sl ts ds ccs alin eis weceee 
























RELATIVE PERCENT Seeeee CIVER weeewns DENSITY sae RELATIVE FER CENT FRECHENCY HIM BER Leeretens 
SPECTES COVER COVER Me/nd ( STN DEV, Ww) NO/HA (STN DEV,N ) FREQUENCY MEAN (ST.DEV, N ) 4OVALU, SOCTARILITY Constancy ve 
Senn Se eee eee | = aeRO SS Se nwa weadien awa canaendsmanaesnsenen can Eanenaeonne Senet eTeenae wre mm mewn wwe mew wwwe ween cece ecw cence eens See Suieinisiaimesene 
PRIX RIP TT 2,00 204 3B,bo ( KOS 2) 4000 ( 10583, 1,7) 6.57 ( 27,64, 7) 20 2.33 14 4 
TRPOMOPSIS CONGEST’ Pe? 200 043 ( Vets 7) 1143 ( 3024, eer IO yeh ure) 206 6,00 Ya ? 
ASTRAGALUS CHEMAFLELICE 007 200 ela ( Siem ath! 857 ( 2268, 257 2.4m ( 7.5m, 7) 204 1,590 le 1 
HARPLIIPAPRIIS NUTTALL DT 1S ol 229 ( «76, 7) A57 ( 2266, 2oF 1.43 ( 3,78, 7) ue 3,0n le . 
NPY7NPSTS HYMENTNES 1.R6 04 eae if 8,60, 7) TD), ac o, 2.2t 11.45 ( 26,30, 7) as bin 24 « 
PRION FVALTFEOL Tiss 297 eg eh ic a38n 7) Sm € s5i2, 257 2.66 ( 7,56, 7) ous 1,06 Ye ! 
SPrAFRALCEA COCCTAFA o3l M1} Pa) Ae 9h, «67+ BPAb ( J3uAT7, 2.85 14,?9 ( 2?,99, 7) 4! 2.4t “5s . 
CRYPTANTHA SFRITFA 1,4) 03 Povinrt 5.95, 7) 28s? ( Sola, 2,eF 11.43 ¢ 2u,35, 7) 214 1.25 s “ 
POA SANORF RI 23.01 244 44.29 ¢ 73.95, 7) TDs o¢ 0, LP da GSA SeG ASS Tia) irik 1h Ww a 4! 
ALRNPYRENN S¥TTHe]] YAO 21S 1k.4e ¢ 38.15, 7) In ¢€ 0, $,99 79,90 € Pe.de, 7) Te 1 47 s 
STTPA Climate 1,04 ele 2.00 ( Soelp of) iD: =t€ C, 1,99 iu,60 ( 14,34, 7) IP I et x 
PRLOX LONG pROL pa 1,4 Pa 2.br ( 3.39, 7) 2209 ( 25325, 4.56 ee.bt € 20,59, 7) 1,10 4.8} 7) 6 
SISy#be Tm LIN TEDL Tie 67 a.) 1.29 ( Deede 0) Ree ( 12ARK0, ?.2F 11,43 ( lh,hu, 7) 4) 3.m% ws ‘ 
' PHI Cie MOL TTREL GORA 7,80 oS 15.00 ¢ 39,69, 7) 34P9 ( 9071, FS 4,29 ( 13,34, 7) al? 4a.u 1a 7 
TRIFOLTI™ GYMNOC ARPI IN eds 0S die tke B10, 7) 15479 ( P2gag, 3.99 26.90 € 34,36, 7) o7 $. 36 2s . 
LURINUS ARGENTENS 9.26 Set 17,46 ( 39,55, 7) P9143 ( 60220, 5.41 7,14 ( $4,4un, T) 1.4A 5.37 us re 
= FRIGE RNY FaTOWTT 207 200 ridin ( 238. 7) AST (226K, Arde 1643 € S 7h, 7Y ote Boar iw 
CREETS MCCTRENTALTS Gules 00 ned 6 elo, 7) 1145 ( 304, -or We83 ( STP, FI ote gion Ye q 
(OMATIOM QRTENTALE Roe, 2 1.90 ( 169ie 7) 5165 ( 19531, 1,99 19.06 € 19,15, 7) o?t P59? es ‘ 
ACHSFRTS Gl RCA ee2 oft 245 ( 79% 1) 6KS7 ( 131586, 1,9¢ 19,60 ( J4,34, 7) Su 3.43 u4 r 
AC RORYRON TRACHYC AIL Cee 295 5.43 ( hetve. «7a a ( 0, aku ea eS f SNA, 87) 1 i s/ 
PENSTEMMN CARSPTTUSHS 5.19 06 6.14 ( 16.25, 7) ann ( 10583, 1,996 19,0 € P6,4n, 7) eel te ‘ 
JYGBDENUS PANTO aTHS 07 one ela ¢ rete as) 571 € 1812, 257 ecee © TEhbs Ty Pe te 
DELPMTteTiM NEL StiuyT 007 tet aa ley a easy 2)) 14e2 ( 2942, 1,34 Seth i My sSas 6.7) ol es 
CHEETS ACumTh ATO 074 Ps | AC Ich. [¢ 2.946 7) S4eo ( AOGT, PAS VacP8 0 P2699, 71 ee7 at 
PENSTE MIN SRY en? fle Sve Sis as€ iio, 7) 1714 ¢ US36, 1.42 7.96 ( 14,90, 7) ous le 
SEMEL Tes INTE GR ee Tes P.1S oud a.14 ( 9,37, 1) 10657 ( A7nnS, Cada 11.45 ( AS,10, 7) 254 ee 
ESTRAGALUIS PIIRSKTT 50 0) eS7aat 29K, 7) AST ( 2206, AS eee { Weeds 7) ota es 
PRIBR RDN PoMyL Ts earl oo W297 6 3,40, 7) 9429 ( 23230, $2.13 1.7) € S559, 7) a7 2° 
CASTILEE TA Chbimiise AY 294 nie 507 7 2457 ( =UuS9K, 2.ak 11,45 ( JR,ou, 7) ela “4 ‘ 
ANTENNBRTA MTC HPHY LA on 2 16 290 ( Ih ’ ) 266 ( 750, oF JoM5 € 3,78, 7) ett la 
TREMP RSIS AGGWELATA 215 200 229 ( oT, 7) Br Sites ot eehe € 7,50, 7) ous Ya 1 
PevySbele Flue y RONDA 1S 200 ed ( alos 7) 1714 ¢ $729, ofS a.e% { Tel, 7) ue 20 
MEO Y SAWN HOWE AL RO le Teel it 4.54, 7) eke ( 754, 22k 4.43 ( 3,7h, 7) 20) 14 
CARED EVE RS 4,75 ots 9.ia ( 24.19, 7) Ib 0, 1,7) R.57 € cA.Hn, 7) 1! la e 
CALNCHNE TNS SP, Pane ul on ¢ TI . ) Poo ( 756, Pi das 1643. € $e7m. r) ul ta 
FRET GIN Fem) CAT Ie 1.26 fe Bn Al 6.43, 7) 4000 ( 10543, 1,42 7.94 ( 18,90, 7) 2c 1a 
RROMUS “AWE INATUS 5,79 297 Tas nt 19,24, 7) Id { 0, e2.ck 11,43 ( 30,24, 7) t la é 
SUL TP AGH SPR, o 3 201 057 C 1.5%. 7) 4571 ( 22676, 057 PeAh ( Te56, 7) a3 Ya 
GALIUM BORFALE 1,00 92 e.on ¢ Bese it) 15429 ( uoKe20, 1,)4 Seth Co sellios | a) SUT da ? 
GFRANTOM BY CHARDSINTY AD 202 Veht ¢ 4,54, 7) 1714 ( 45d, 1,14 Sete C sates wh 04 de = 
ATHILIL FA LANL SA 007 20 elu ¢ 25h, 7) P57) ( 6A03, 257 eefe ( 7,56, 7) 233 la i 
TARBYATINN VIFF IC] NBL E qe 201 aon k Lelia 7) 1422 ( 2992, FS u,rc ¢ 7.47, 7) eu7 ee ' 
VICIA BMP RTC AKG aches aug PT et ( lb. 7) e2Rn ( 6047, AS 4,.e9 ( 11,3a, 7) rat hy | da } 
COMANORA HOmMEL LATE 270 200 old ¢ inset) 457) ( 12095, eet 1053. 0 s3a%ee, 7 223 or) i 
PHA FRENDLT ERT ALA 1,04 Me Pein ¢ PSs, t) Liat 0, 057 Pobe € 7,56, 7) Ve 14 2 
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Smal] Mammals 


Results 


Smal] mammal baseline studies continued this quarter. Field 
programs were conducted between 15 and 20 May 1976. Sampling 
efforts included live trapping, removal trapping for analysis 
of reproductive effort and stomach analysis, and pitfall 
trapping. Small mammal raw data follow the interpretative 
text, Section 2.3.3.5. 


Live Trapping and Removal Trapping 
Live Trapping 


Seven hundred fifty-three individuals representing nine species 
were captured during the May 1976 trapping session. Table 
2.3-22 presents a summary of live trapping results using the 
number of individuals captured per 100 trap nights (Capture 
Success) as an indicator of relative abundance. Table 2.3-23 
presents the species diversity indices and related parameters 
for each of the live trapping grids. 


Analysis of these data show that of the seven .81 ha grids, 
Grid 4 (Pinyon-Juniper/Mixed Brush) yielded the greatest 

number of captures and produced the highest species diversity 
value. Grid 1 (Bottomland Meadow) exhibited the least number 
of captures. Only one species was captured on Grids 1 (Bottom- 
land Meadow) and 7 (Upland Meadow), yielding a zero species 
diversity for these grids. The number of captures on all the 
7.29 ha grids (Grids A through E) was similar. Species 
diversity values varied, however, with Grid B (Pinyon-Juniper, 
south slope) exhibiting the greatest diverstiy. 


Of the two 1.35 ha grids, the greatest number of individuals 
was captured on Grid G (Aspen) while Grid F (Douglas-Fir) 
produced the highest species diversity value. 


The least chipmunk (Eutamias minimus) was the second most 
abundant species captured during the May 1976 sampling period, 
comprising 28.0% of total captures. This species was captured 
on all but three grids, Grid 1 (Bottomland Meadow), Grid 2 
(Sagebrush) and Grid 7 (Upland Meadow). The least chipmunk 
exhibited its highest capture success on Grids 4 and 5 (Pinyon- 
Juniper/Mixed Brush and Mixed Brush), supporting results of 
earlier RBOSP baseline studies indicating that the least 
chipmunk has an affinity for mixed brush or brushy vegetation. 
The data indicate that the least chipmunk was at the beginning 
of its reproductive period during May, as only three juveniles 
were found in live traps. Table 2.3-24 presents body average 
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weights for the least chipmunk, by grid, and by sex and 
adult-juvenile status. 


The Colorado chipmunk (Eutamias guadrivittatus) was the 
fourth most abundant species captured during the May 1975 
sampling period comprising 3.2% of total captures. This 
Species was captured only on two grids, Grid B (Pinyon- 
Juniper, south slope) and Grid C (Pinyon-Juniper, north slope). 
Results of earlier RBOSP baseline studies indicate that the 
Colorado Chipmunk has an affinity for pinyon-juniper vegeta- 
tion types. This chipmunk was also at the beginning of its 
reproductive season. No juveniles were captured, but most 
females were reproductively active. Mean body weights for 
seven. males and seven females captured on Grid B were 
46.1+2.4 and 43.7+2.5 g, respectively. Mean body weights 
for two males and three females captured on Grid C were 
53.0+1.0 and 57.0+1.7 g, respectively. 


The thirteen-lined ground squirrel (Spermophilus tridecem- 


lineatus) was captured only on Grid 2 (Sagebrush) during 

the May 1976 sampling session. This species, along with 

the long-tailed vole (Microtus longicaudus), was the least 
abundant of the rodent species captured, comprising only 
0.4% of total relative abundance. Thirteen-lined ground 
squirrels have been captured only on the sagebrush grid in 
the study area. This species, like the other ground squirrel 
species, was also in the beginning of its reproductive 
period. Mean body weights for two males and one female 

were 75.0+10.0 and 82.0+0.0 g, respectively. 


The golden-mantled ground squirrel (Spermophilus lateralis) 
was the third most abundant species captured comprising 


5.2% of the total relative abundance. This squirrel was 
captured on six grids characterized by pinyon-juniper, brush 

or a mixture of pinyon-juniper-brush vegetation. Only three 
juveniles were captured, indicating that this species was 

also at the beginning of its reproductive period. Table 2.3-25 
presents body weights for the golden-mantled ground squirrel 
averaged for each grid, by sex and adult-juvenile status. 


The Apache pocket mouse (Perognathus apache) was captured 
infrequently on four grids, Grid 4 (Pinyon-Juniper Mixed 
Brush), Grid A (Greasewood-Sagebrush), Grid B (Pinyon-Juniper, 
south slope) and Grid C (Pinyon-Juniper, north slope). This 
species comprised only 0.9% of the total relative abundance. 
Five of the seven captures were in pinyon-juniper vegetation, 
supporting the view demonstrated in previous RBOSP baseline 
studies that the Apache pocket mouse has an affinity for this 
vegetation type. No juveniles were captured. Number of 
captures during May was insufficient to allow analysis of 
reproductive status. Mean weights for the six females 
captured on the three grids ranged from 8.0+0.0 to 10.3+0.3 g. 
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The deer mouse (Peromyscus maniculatus) was the most abundant 
species captured during the May 1976 sampling period com- 
prising 58.3% of the total relative abundance. This species 
was captured on all grids and was most abundant on grids with 
pinyon-juniper-mixed brush, mixed brush or greasewood-sagebrush 
vegetation. Although an ubiquitous rodent in the study area, 
the deer mouse as shown in previous RBOSP baseling studies, 
has demonstrated an affinity for brushy vegetation. Its 
highest capture success was on grids with a high brush cover. 
This affinity was supported during the seventh quarter. 
Analysis of reproductive data indicated that the deer mouse 
was well into its reproductive season during the May sampling 
period. Over 20% of the individuals captured were juveniles. 
Mean body weights for the deer mouse averaged for each grid, 
by sex and age class are presented in Table 2.3-26. 


The pinon mouse (Peromyscus truei) comprised only 0.9% of the 
total relative abundance of the May 1975 sampling period. 
This species was captured only on two grids, Grid B (Pinyon- 
Juniper, south slope) and Grid D (Sagebrush). Six out of 
seven captures were in pinyon-juniper vegetation supporting 
the contention that the pinon mouse has an affinity for this 
vegetation type. Limited capture data during May precludes 
analysis of reproductive status of the pinon mouse, but its 
status during May was probably similar to that of the deer 
mouse. Mean weights for the single adult male, three adult 
females and single juvenile female captured on Grid B were 
Zi O505 OF. 21..342:9 and 12.0400 ga. nespectively: 





The red-backed vole (Clethrionomys gapperi) was the fifth 
most abundant species captured, comprising 2.7% of the total 
relative abundance. This species was captured only on two 
grids, Grid F (Douglas Fir) and Grid G (Aspen). The red-back 
vole appears to be restricted to these vegetation types 
within the study area. No juveniles were captured during 
the May sampling period indicating that this species may be 
at the start of its reproductive season. Mean weights for 
five males and four females captured on Grid F were 18.041.0 
and 18.0£0.7 g, respectively. Mean weights for six male and 
three female voles captured on Grid G were 18.2t0.8 and 
16.0%1.2 g, respectively. 


The long-tailed vole (Microtus longicaudus) was the least 
abundant of the rodents trapped during the May 1976 sampling 
period comprising only 0.4% of the total relative abundance. 

It was captured on three grids, Grid A (Greasewood-Sagebrush) , 
Grid E (Mixed Brush) and Grid G (Aspen). The long-tailed 

vole has shown an affinity for mixed brush vegetation during 
past sampling periods. The limited number of captures prevents 
analysis of reproductive status or habitat affinity for the 
vole during the May sampling period. The male captured on 

Grid G weighed 32.0 g while the female captured on Grid E 
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weighed 26.0 g. The female captured on Grid A was not weighed. 


Three species captured in previous sampling efforts, the 
bushy-tailed woodrat (Neotoma cinerea), the montane vole 
(Microtus montanus) and the sagebrush vole (Lagurus curtatus), 
were not captured during the May 1976 trapping period. 


Capture success during the May 1976 trapping session, as 
indicated by the total number of individuals captured per 

100 trap nights, was higher than any of the previous six 
trapping periods. The increase in total number of rodents 

in the study area reflects an increase in the number of deer 
mice captures, particularly juvenile deer mice during May 1976. 
The numbers of other rodent species, particularly squirrel 
species, were approximately the same as in the May 1975 
sampling. The number of deer mice, however, increased by 

176% over May 1975 captures. This increase in the number of 
deer mice probably was influenced by the mild winter of 1975-76 
(the deer mouse is active year round) which may have reduced 
Overwinter mortality. The reproductive season of the deer 
mouse may have started earlier this spring due to the mild 
spring. Ground squirrels, such as the least chipmunk, are 
hibernators and their populations are influenced less by 
winter and early spring weather. 


Removal Trapping 


Twenty-two least chipmunks (8 males, 13 females and one sex 
unknown), 48 deer mice (29 males and 19 females), and 1 long- 
tailed vole (one male) were captured and removed for analysis 
of reproductive effort and/or stomach contents during the 

May 1976 sampling period. Trapping was conducted in greasewood- 
sage (yielding 5 least chipmunks and 14 deer mice), pinyon- 
juniper, south slope (yielding 5 least chipmunks and 5 deer 
mice, pinyon-juniper, north slope (yielding 3 least chipmunks 
and 1] deer mice) and aspen (yielding 3 least chipmunks, 

7 deer mice and 1 long-tailed vole) vegetation types. 


Ten female least chipmunks were analyzed for reproductive 
effort. Three of the ten were found to be pregnant, one with 
five embryos, the other two with six each. Live trapping 
reproductive data indicated that this species was at the start 
of its reproductive season during the May sampling period. 
However, the low number of captures precludes analysis of 
reproductive status and reproductive effort at this time. 


Nine least chipmunks were dissected and stomach contents 
analyzed for seed, plant tissue, and insect food particles. 
The overall dietary composition of the least chipmunk was 
32% seeds, 60% plant matter and 8% insect. Seed composi- 
tion varied from 0-72%, plant tissue from 26-94% and insects 
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from 0-26%. Stomach contents of two individuals trapped in 
greasewood contained 45% seed, 37% plant and 18% insect 
materials. The stomach contents of one individual trapped 

in pinyon-juniper vegetation were 16% seed, 74% plant and 

10% insect materials. Stomach contents of four individuals 
caught in upland sage consisted of 28% seed, 68% plant and 

4% insect materials. Although the least chipmunk has been 
shown to be primarily a seed eater in earlier RBOSP baseline 
studies, it eats more plant materials during the spring, when 
plant growth is available. 


Sixteen female deer mice were dissected and analyzed for 
reproductive effort. Of the 16, only three were to be 
pregnant. One female possessed five embryos while two females 
possessed six each. One of the females with the six embryos 
was on her second litter of this reproductive season (as 
determined by examination of placental scars). This second 
litter supports the contention (derived by analysis of live 
trapping reproductive data) that the deer mouse was well into 
its reproductive season during the May 1976 sampling session. 


Nineteen deer mice were dissected and stomach contents analyzed 
for seed, plant tissue and insect food particle remains. Over- 
all, the diet of the deer mouse during the May 1976 sampling 
period consisted of 51% seed, 38% plant and 12% insect 
material. Individuals varied widely in dietary composition, 
from 0-94% seed and from 0-86% plant tissue. This variation 
was greater in deer mice than in least chipmunks. Insect 
materials found were generally less than 20% of total compo- 
sition with only one individual with over 50% insect matter 

in its stomach. Dietary composition also varied between 
vegetation types. The dietary composition of five deer mice 
taken in greasewood vegetation was 32% seed, 54% plant 

material and 14% insect. Stomach contents from four deer 

mice taken in pinyon-juniper vegetation showed 29% seed, 45% 
plant material and 25% insect matter. The dietary composition 
of five individuals trapped in upland sage vegetation was 60% 
seed, 24% succulent and 10% insect matter, while the 

stomach contents of five individuals taken in mixed brush 
vegetation was 71% seed and 29% plant tissue. The differ- 

ence between the two lower elevation samples (greasewood and 
pinyon-juniper) and higher elevation samples (upland sage and 
mixed brush) may be due to the earlier growing season in the 
lower areas, increasing the availability of plant materials 
and insects. The deer mouse, although primarily a seed eater, 
is still rather omnivorous in its dietary habitat and it tends 
to take advantage of new food sources as they become available. 


The dietary composition of the one male long-tailed vole 


taken in aspen vegetation was 36% seeds and 64% other plant 
materials. 
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Pitfall Trapping 


The pitfall trapping program is designed to sample all 
defined habitats in order to document the presence of "trap 
shy" small mammals (e.g., shrews). Fifteen pitfall sets, 

one near each small mammal grid and one in riparian habitat, 
were operated during the May 1976 sampling period. No new 
species were caught during this sampling period. Thirteen 
deer mice (2 adult males, 5 juvenile males and 6 sex undeter- 
mined juveniles) and one yet to be identified vole species 
were Captured in pitfall traps during the May 1976 sampling. 
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EEC ee Fe Aerial Surveys 


Mule deer aerial surveys were conducted during 3 days in 
March and 2 days in April 1976 (Table 2.3-27). Totals of 
215, 184, 609, 790 and 452 deer were observed for each 

census date, respectively (Table 2.3-27). Approximately 

91% of the deer were observed east, northeast and southeast 
of the tract. Of this total, one-half were observed on 
Transects 3, 4 and 5 which originate on Black Sulphur Creek, 
pass through 84 Mesa, and terminate at Big Duck Creek. Dis- 
tribution of deer relative to 84 Mesa were as follows: 65% 
were observed off 84 Mesa, 16% on 84 Mesa and 18% along 
breaks associated with drainages of 84 Mesa. A large number 
of deer located off 84 Mesa were observed either in Yellow 
Creek or Ryan Gulch drainages, presumably feeding. These 
animals probably seek more dense cover (i.e., pinyon-juniper) 
for bedding down during daylight hours. This type of required 
cover is available on ridges and in ravines adjacent to the 
feeding areas and in areas away from the immediate vicinity 
of the drainage basins. 


Most deer were observed well to the east of the tract. Highest & 
concentrations were noted during early morning and late even- 

ing hours, where they were feeding in drainages. They dis- 

persed to loafing or bedding areas during mid-day. As censuses 
proceed into early and late April, more individuals were 

observed west of the tract (Table 2.3-28), indicating either 

some movement from east to west as snow depths decreased, or 

other deer moving in from adjacent areas. 


The greatest numbers of deer were observed during the 29 March 
and 8 April censuses, when 609 and 790 deer were observed, 

- respectively. The least number was observed during the 17 
March 1976 census, when 184 deer were observed. Only 5% of 
the deer were observed on tract, with the greatest number seen 
during the 25 April census. The paucity of deer west of 
Tract C-a and on tract further supports the supposition that 
prime wintering habitat lies east of Tract C-a, with Yellow 
Creek drainage serving as a north-south boundary. This 
indicates that a shift to the east would probably occur when 
severe winters occur and a shift westward during mild winters. 
In either case, Tract C-a serves as a transition zone for 
migration to and from winter and summer ranges. 


Cr Saitsoue Migration Program 


Both aerial censuses and road track counts were conducted 2 
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Table 2.3-27. Mule deer aerial census counts for RBOSP, Spring 1976. 


Date Aerial Census 
Transect 3-8-76 3-17-76 3-29-76 4-8-76 4-25-76 Total 
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1 66 I) BI 46 22 198 
2 10 10 50 50 9 129 
3 28 ge 167 Pil 63 401 
4 15 31 4} 182 90 359 
5 15 7 41 lal 83 267 
% 6 10 12 30 36 68 156 
er 20 7 49 26 4 106 
8 15 12 64 47 4 142 
9 -- 23 as 60 15 123 
10 i 15 26 5) 7 ie 
a Ed ee 8 10 65 3 108 
Total East of tract) = 25062 
Total By Percent - 91% 
~~. 
é 2 2 il 38 -- -- 4] 
Siols -- 13 2 10 10 35 
ta 5 18 3 36 
ale -- -- i 
Totaly On tpac tea! IZ 
Total By Percent - 5% 
~s~. 
| 1S -- -- -- 4 49 a3 
% 16 -- -- -- 1 18 19 
= 1/7 -- -- -- -- 4 4 
i 18 -- -- -- -- -- -- 
Total West of Tract - 76 
Total By Percent - 4% 
GRAND 
TOTAL -215 184 609 790 452 2,250 
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between 21 April and 2 May to determine general patterns of 
mule deer migration and distribution in the study area. 
Criteria used in selecting this 2-week period included past, 
present and predicted future weather conditions, deer behavioral 
patterns (herding), field observations of the big game 
biologist, and input from the Colorado Division of Wildlife. 


A total of 1,122 track counts (x=224, SD 86.5) was made during 
five censuses, ranging from 345 on 28 April 1976, to 132 
observed on 23 April 1976 (x=224, SD 86.5) (Table 2.3-29). 

An average of 64% of the tracks indicated a westward movement 
(toward the tract), with the remaining 36% indicating an 
eastward movement. 


The greatest concentration of tracks was observed at Mile 8 
(84 Ranch), Mile 7 (Stake Springs) and Mile 10 (84 Mesa), 
while the greatest westward movement was observed at Mile 2 
(Stake Springs) (Table 2.3-30). Initially, it appears that 
the deer utilized protected areas during movement; however, 
other factors obviously influence spatial distributional 
patterns. 


Aerial censuses were conducted in conjunction with the road 
track counts, but on alternate days when feasible. A total 

of 1,978 deer (x=283, SD 63) was observed on seven different 
occasions, ranging from 182 deer on 12 April 1976 to 364 on 

24 April 1976 (Table 2.3-28). The greatest number of deer 
observed was on Transects 2, 3, 10, 1, 7 and 11 (Table 2.3-31). 
Three of these transects (3, 2 and 1) are east of Tract C-a, 
and three (10, 7 and 11) are on tract. Transects 2 and 3 
accounted for 47% of all the deer observed during the seven 
censuses. This would be expected, since Transect 2 (with 

507 deer recorded) passes directly over Yellow Creek, a feed- 
ing area for mule deer, and Transect 3 (with 415 deer recorded), 
traverses the breaks east of 84 Mesa, abruptly ending at 
Yellow Creek. 


Deer were observed in greater numbers east of Tract C-a. 

No deer were recorded for Transects 12 and 13, which lie 

well west of Tract C-a in the Cathedral Bluffs area. The 
absence of deer in this area probably indicated a lack of 
available forage due to the snow cover. 


Since these two studies were conducted more or less simul- 
taneously, a correlation coefficient (r*) was run between 
number of deer observed during aerial censuses and number of 
tracks recorded during road counts. The results of this test 
Showed no significant correlation between the dependent and 
independent variables (r=.71; r.g5,3=-805). Only aerial 
transects which traverse the track count route and data which 
were collected on alternate days were used in this test. If 
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Total 


POEL 9. 


ZN 
23%, 
28, 
30, 

25 


1976 
1976 
1976 
1976 
1976 


7, 


Number of mule deer tracks crossing the survey road 
east of Tract C-a from 21 April through 2 May 1976, 
RBOSP (by date). 


General Direction of Net Number of 
Total Movement Tracks Moving 
Tracks /West % East % Toward Tract 
252 166 #866 86 34 80 
hoy 84 §=6—64 a8 36 36 
345 209. 61 136 4,39 73 
149 100°- 67 49... 33 51 
244 151 62 93-338 58 
lek22 FAQs ec63..0 412 - =3k 298 
- 
e 


2.3-36 





(y8a49 yOnG Brg 





LL Eve - 4 6G BE G9 B 8L3947 $0 uOLJoUN) HL ALLW 
6 O¢_ => € 08> a GL (¥9249 49NG) EL ALtW 
62 Oe = OL 08 6€ 6 (eSeW 8) ZL ALIW 
LL pe. 26 9/5 B39 Lz (esaW 78) LL PLIW 
2b He = ot 99 4&8 821 (eseW v8) OL ALIW 
29 OZ © 0¢ 08 «, 628 201 (esaW 8) 6 ALLW 
Ll ip mall SG & HEL LG2z (youey #8) 8 ALIW 
Ov Ge 8h G9 —s 88 9EL (sbutuds aye9S YON) Z OLLW 
9L 6€ O€ 19 OF 9/ (sButuds 94875 Y4ON) 9 LW 
61 Ge. tl OL Ste Lv (sbutuds 942875 YI4ON) G ALLW 
61 Ors 6-06 09 8g G6 (sButuds ay4e9S Y4ON) b OLLW 
EL oe = til 99. 12 Lv (sButuds aye3S YON) € ALLW 
Le Om 06 GE 6€ (sButuds a4e9S) 2 ALIW 
EL bes a Ze 9 «GE Lg (youey a,bLey) | aLtw 
% seq % Sem 
e-) PORN, puemoy BHuLAaow JUIaWIaAODW 40 papuoday [eAWaZUL AL LW 


syoeul JO uaquiny 7aN 


UOLYDIULG [eUuauay 


sjoeuy [P10] 





Butunp e-9 2OeUL JO ySea paXaruns peou JULp ay} BuLssoud sydeuz uaap anu jo uaquiny 


*(4ayueu ariw Aq) dSodd *9Z6L ACW Z Ybnowyy [tudy 12 


O€-E°2 SLGeL 


2.3-37 


ee 














~ 
Se as ses oe a = ates = me ci Z1 iG 
(G°61) 9°ZT E21 85 El Li Ss 2 II 22 Il = 
(p°€2) I°GE 9v2 Ez ep 0g Gb 69 91 a or + 
(ez); Tet 26 9€ v1 O1 a OT 22 os 6 
(€°2T) v°ST 801 a 8 v2 92 2 92 25 8 S 
(Gea) Gee LOI Al 82 12 €g €2 8 22 L 2 
(G°L) 9p Ze 02 = == 8 v 0 ae 9 + 
(€°9 ) 9b 2€ I € 9 0 0 81 v G 
(6) 0 6p l == G Z 6 0 92 v : 
(G62) €°6S GIv ra LL 12 €8 €8 €2 98 € 
(8°6€) b°2Z L0G €2 GL v0l 22 901 85 611 Z 
(1°S2) 9°62 102 v Ip II G9 ve 0 2g I 
qs x qoasuesl 9/-€-G 9/-1-G 9/-62-b 9l-L2-b 9l-ve-b §=9L-2@2-b «= 9L-OZ- «= JOBSURUL 
Aq teqo, / / 
snsua) [eLuay 40 93eQ 
*Q9/61 BuLuds uof vaep alnw Jo Saynou uoLzeubLW BULULWUazapP UOJ, SayNnou snsuad Ele "Te-e€°Z apqely 


2.3-38 


Cat ea ee re) 


2.3.4.3.4 
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Date 


3-08-76 
3-17-76 
3-29-76 
4-08-76 
4-25-76 


Total 


two days lapsed between samples, the data were not included 
in the testing. Although the programs were conducted on 
alternate days, thereby influencing r“, it appears that 

a great deal of variability exists in the day-to-day move- 
ment of the deer. Furthermore, it appears that the major 
migration either had occurred or was stil] to occur. Since 
so many factors influence herd migration, and our study 
period included only a 2-week period, the data may not reflect 
the major migration period. 


Feral Horses 


Feral horse aerial censuses were conducted on 8, 17 and 29 
March and 8 and 25 May. A total of 304 horses (x=61, SD 35) 
was observed, with the greatest number counted during the 

25 April census, when 115 were counted and recorded (Table 
2.3-32). Of the 304 total, 40% were observed west of the 
tract, 30% on tract and 30% east of the tract. The greatest 
number of horses observed on any one transect was 71, 
recorded on Transect 14 which is located on the west side 

of Tract C-a. 


Bik 


Aerial censuses for elk were conducted on 8, 17 and 29 March 
and 8 and 25 May 1976 in conjunction with mule deer and 
livestock censuses. A total of 29 elk was observed during 
all censuses, with 13 being observed on Transect 18 during 
the 8 April 1976 census (Table 2.3-32). All of the elk were 
observed in the Cathedral Bluffs area as in past censuses. 
The discrepancy in counts reflects behavorial patterns 
(bedding) rather than presence of different herds. Numerous 
opportunistic sightings have been made in the mixed brush 
and Douglas-fir/aspen communities. 


Number of elk and feral horses observed during aerial surveys 
for RBOSP, Spring 1976. 


Elk Feral Horses 
7 36 
12 50 
7 29 
13 74 
0 115 
39 304 
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Avifauna 
Results 


The baseline avifauna program was continued this quarter with 
songbird quantitative and qualitative transects, blue grouse 
upland gamebird surveys, waterfowl and shorebird counts and 
raptor aerial and ground surveys. Six new bird species were 
encountered during field studies this reporting quarter. 
These six species bring the total number of birds observed 
to date within the study area to 138 species. (Two new 
Species were encountered during the 6th reporting quarter. 
One hundred thirty species were observed during the first 
year of baseline studies; the figure of 129 species observed 
during the first year, reported in the Annual Report and 5th 
Quarterly Report, is in error.) Fifty-six bird species were 
observed within the study area during this quarter. These 
species, the habitat in which they were observed, and months 
of observation are presented in Table 2.3-33. 


The greater sandhill crane*and the whooping crane*were two 
Species of interest observed during this quarter. The 
shoveler, whooping crane, hairy woodpecker, bohemian waxwing, 
evening grosbeak and pine grosbeak were observed for the 
first time since the start of the RBOSP baseline program 
during this quarter. 


Quantitative Transects 


Quantitative transects, initiated during February 1976 as 
part of the previous reporting quarter, were interrupted 

due to inclement weather. Only six of the 15 transects 
(Transect 1 - Bottomland Meadow, Transect 3 - Rabbitbrush, 
Transect 6 - Pinyon-Juniper/Sagebrush, Transect 11 - Sage- 
brush, Transect 12 - Mixed Brush, and Transect 16 - Riparian) 
were run 13 to 17 February. Seven transects (Transect 2 - 
Sagebrush, Transect 4 - Pinyon-Juniper/Mixed Brush, Transect 
5 - Mixed Brush, Transect 8 - Greasewood/Sagebrush, Transect 
9 - Pinyon-Juniper (s), Transect 10 - Pinyon-Juniper (n) and 
Transect 13 - Douglas Fir) were run 8-10 March. Snow 
prevented access to two transects (Transect 7 - Upland 
Meadow and Transect 14 - Aspen. All of the winter census 

is reported in this report. Spring transects were run on 
20, 21, 23, 28 and 29 April 1976. All transects were run 
during the spring census. 


Transect 1 - Bottomland Meadow 


Only two bird species, a flock of horned larks and three 
black-billed magpies, were observed within bottomliand meadow 


* See endangered species section 2.3-12. 
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vegetation during the winter census. Mountain bluebirds, 
robins, song sparrows and western meadowlarks comprised 

the majority of the seven bird species observed within this 
vegetation type during the spring census. 


Transect 2 - Sagebrush (low elevation) 


Two bird species were observed within this vegetation type 
during the winter census, with a flock of horned larks 
comprising most of the individuals seen. The chipping 
sparrow was the only species observed during the spring 
census. 


Transect 3 - Rabbitbrush 


A snow storm interrupted the winter transect being run on 

14 February 1976, and the transect was thus continued the 
following day. The scrub jay and the house finch were the 
only two species observed within rabbitbrush vegetation during 
the winter census. Nine species were observed during the 
spring census. Green-tailed towhees, vesper sparrows and 
dark-eyed juncos were the most frequently observed species. 


Transect 4 - Pinyon-Juniper/Mixed Brush 


Eleven species were observed within pinyon-juniper/mixed 
brush vegetation during the winter census. The dark-eyed 
junco, evening grosbeak (new species) pinon jay and mountain 
bluebird were the most frequently encountered species. Nine 
species were observed during the spring census. The common 
flicker, rufous-sided towhee and mountain bluebird were most 
frequently observed. 


Transect 5 - Mixed Brush (low elevation) 


Six species were observed within mixed brush vegetation during 
the winter census. The scrub jay and dark-eyed junco com- 
prised the majority of the birds seen. The vesper sparrow, 
green-tailed towhee and common flicker were the three species 
observed during the spring census. 


Transect 6 - Pinyon-Juniper/Sagebrush 

Five bird species were recorded within pinyon-juniper/ mixed 
brush vegetation during the winter census. The evening 
grosbeak was the most frequently observed species. Twelve 
species were encountered during the spring census. The 
house finch was the most frequently observed species. 
Transect 7 - Upland Meadow 


Snow drifts prevented access to this transect during February 
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and March, thus the transect was not run during this period. 
Four species were recorded during the spring census. The 
vesper sparrow and horned lark comprised the majority of 
the individuals seen. 


C.sahoae 128 Transect 8 - Greasewood/Sagebrush 


Three species were observed within greasewood/sagebrush 
vegetation during the winter census with the dark-eyed junco 
being most abundant. Eleven species were recorded during the 
spring census. The red-winged blackbird and the white-crowned 
sparrow were most abundant. 


2.3.7 53mm o Transect 9 - Pinyon-Juniper (south slope) 


Eight species were recorded within south slope pinyon-juniper 
vegetation during the winter census. The pinon jay, mountain 
chickadee and robin were most frequently encountered. Five 
species were observed during the spring census with the 
mountain bluebird being most abundant. 


2.3.7.3.1.10 Transect 10 - Pinyon-Juniper (north slope) 


Six species were recorded within the north slope pinyon- 
juniper vegetation type during the winter census. The 
evening grosbeak and the house finch were most frequently 
encountered. The robin, Clark's nutcracker and common raven 
were the three species observed during the spring census. 


2.3.7.3.1.1]1  Transect 11 - Sagebrush (high elevation) 


The bohemian waxwing was the only species observed within 
sagebrush vegetation during the winter census. Seven species 
were observed during the spring census with the evening 
grosbeak, red crossbill and mountain bluebird most abundant. 


2.3082 3 lake ev iransectil2?=oMixedsBrush 


Two species, the horned lark and black-capped chickadee 
were observed within mixed brush vegetation during the 
winter census. Five species, with a flock of evening gros- 
beaks being most abundant, were observed during the spring 
census. 


2-d07. 3021386 Siransect 1395 Douglas Fir 


Nine species were recorded during the winter census within 
Douglas-fir vegetation. The mountain chickadee and red- 
breasted nuthatch were most frequently encountered. The 
hairy woodpecker and the pine grosbeak, two new species, were 
observed during the winter census. Six species were observed 
during the spring census, with the Clark's nutcracker being 
most abundant. 
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Transect 14 - Aspen 


This transect was not run during the winter census period 
due to inaccessibility. Seven species were encountered 
during the spring census, with the black-capped chickadee 
and common flicker most frequently observed. 


Transect 15 - Riparian 


Four species, with the red-winged blackbird most abundant, 
were observed in riparian vegetation during the winter 
census. Nine species were observed within this vegetation 
type during the spring census. The mallard, red-winged 
blackbird and song sparrow were most abundant. A tenth 
species, the rough-winged swallow, was observed hawking 
insects above the riparian areas. 


Qualitative Transects 


Qualitative transect surveys are conducted to census bird 
species that may not have been censused in other bird studies. 
No new species were encountered during qualitative transects. 
All bird species observed on qualitative transects were also 
observed during other phases of the winter-spring avifauna 
program. 


Upland Game Birds 
Blue Grouse 


Blue grouse were censused using a Standard road transect on 
17, 20 and 25 May 1976. The transect run of the 1/th was 
completed in its entirety. The transect started on 20 May 
was halted after 10.4 km (615 mi) as high winds made observa- 
tions impossible. The transect of 25 May resumed where the 
20 May transect ended. The road transect traverses upland 
meadow, mixed brush, aspen and Douglas fir vegetation types 
Thirteen blue grouse were observed during the 17 May transect. 
Only one grouse was observed at the start of the second 
transect; four birds were observed at its completion. 


Waterfowl and Shorebirds 


Waterfowl and shorebird surveys were conducted on four con- 
secutive days, 20-23 April 1976, at Stake Springs pond. 

Four species were observed (mallard, green-winged teal, 
shoveler and killdeer) with the mallard being most abundant, 
both the mallard and killdeer being observed on all counts. 
The shoveler was observed for the first time during the RBOSP 
baseline program during the April waterfowl counts. 
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Cc Sb «305 Raptors 


Two aerial raptor censuses were conducted during the 7th 
reporting quarter. The first was conducted on 8 March 1975. 
One common raven and five golden eagles were observed during 
this census. The second aerial survey was conducted on 

25 March 1976. Two common ravens were the only raptor-like 
species observed. 


Two owl night road transects were conducted during the 
reporting quarter. The first transect commenced on 15 May 
1976, but was stopped halfway through as high winds made 
observations impossible. The transect was resumed on the 
following evening (16 May 1976) where the previous night's 
transect had ended. Two short-eared owls and one saw-whet 
owl were observed during the first night of the transect. 
Two great-horned owls, one saw-whet owl and one long-eared 
owl were observed during the second night of the transect. 
The second transect commenced on 17 May 1976 and was 
completed in its entirety that evening. One long-eared owl, 
six great horned owls, two saw-whet owls, one short-eared 
Owl, One screech owl and two pygmy owls were observed during 
the May transect. One poor will was also observed on this 
transect. 


Raw data sheets for avifauna studies follow in Section 2.3.7.5. 
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Reptiles and Amphibians 
Results 


Three species of amphibians were observed during the breeding 
survey. They included the chorus frog, spadefoot toad and 
tiger salamander. A total of 7 individuals was recorded, 
including 4 chorus frogs, 2 spadefoot toads and one tiger 
Salamander. All were observed either in Corral Gulch or Stake 
Springs. The surveys were conducted on 17 and 18 May 1976. 
Raw data is presented in 2.3.8.5. 
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Invertebrates 


Invertebrate samples were collected during the quarter. 
Identification of specimens and reduction of data are not 
yet complete, however. These data will be presented next 
quarter. 


Domestic Livestock 
Results 


Livestock distribution patterns were sampled by aerial census 
on 8, 17 and 29 March and 8 and 25 April. The survey routes 
are as identified in the October 1975 Scope of Work. A 

total of 932 cattle were observed and recorded during the 
five censuses. Approximately 99% of all the animals located 
were east of the tract in such protected areas as Ryan Gulch 
and Black Sulphur Creek. The following breakdown, by census 
area, identifies general patterns: 





Date East Tract C-a West Total 
3- 8-76 201 0 0 201 
3-17-76 12 3 0 15 
3-29-76 149 0 0 149 
4- 8-76 205 3 0 218 
4-25-76 244 5 0 249 
Total 921 11 0 932 


% Total oe 1 - 100 


Since the censuses were conducted during late winter and/or 
early spring, the eastern distributional pattern results 
primarily from herding of the cattle to lower elevations and 
the more protected areas by ranchers for wintering. These 
animals will return to the tract as spring turns to summer and 
the possibility of severe weather (snow storms) passes. Raw 
data on domestic livestock follows in section 2.3.10.5. 
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203511 Remote Sensing 
/ Mage ah WEES Results 


Aerial photographs have been arranged in flight lines. 
Remote sensing analysis is underway. 


Caw Threatened and Endangered Species 
AE Pal WAR: Results 
2a Sa New eel Sandhill Crane Studies 


The greater sandhill crane (Grus canadensis tabida) is 
considered by the Colorado State Wildlife Commission (1973) 
to be an endangered species if found nesting within the 
state. This status applies only to the Colorado nesting 
population and does not apply to birds found feeding within 
the state or birds found migrating through the state. 





Observations of sandhill cranes in the vicinity of Calamity 
Ridge and Little Duck Creek (17 April 1975) and 84 Mesa 
(25-30 April 1975) led to the initiation of special sandhill 
crane studies in the spring of 1975. These studies were 
continued during the fall of 1975 and were resumed during 
this reporting quarter. 


The spring 1976 sandhill crane studies were initiated on 

28 March 1976 and completed on 7 May 1976. The purpose of 
these surveys was to determine whether the birds returned 

to 84 Mesa or adjacent areas during the spring migration. 

The spring studies involved aerial, vehicle and foot surveys. 
Areas surveyed included 84 Mesa, Tract C-a, Stake Springs 
Draw, Corral Gulch, Yellow Creek, Duck Creek, Ryan Gulch, 
Piceance Creek and the White River. 


These surveys were performed with the cooperation of the 
U.S. Bureau of Sport Fisheries and Wildlife, Monte Vista 
Wildlife Refuge and in conjunction with ongoing BLM sandhill 
crane studies (Mike Getman) within the Piceance Basin. Dr. 
Walt Graul (non-game bird biologist, Colorado Division of 
Wildlife) and Dr. Rod Drewien (Idaho Cooperative Wildlife 
Unit) were given tours of the Tract C-a area to aid both men 
in the formulation of an opinion on the status of the birds 
within the area. 


No sandhill cranes were observed in the vicinity of Tract C-a 
during the spring surveys. One crane, however, was observed 
in the vicinity of Meeker. It appears, therefore, that 84 
Mesa is not an important migratory stopover for cranes. 
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Opportunistic Sightings 


Sandhill cranes were observed on two occasions within the 
5-mile perimeter baseline study area during this reporting 
quarter. The first sighting was on the evening of 26 April 
1976 at Stake Springs Pond. Two birds were observed feeding 
and preening by ECI biologists. The same two birds were 
observed the following morning and were last observed around 
0945 hours flying northward. A storm front, which passed 
through the evening before, was the probably causative factor 
for the migrants' stopover at Stake Springs Pond. 


On the morning of 3 May 1976, at 0810 hours, ECI biologists 
Sighted four greater sandhill cranes and one whooping crane 
flying northeast of 84 Ranch. The birds subsequently landed 
in the hay meadow 2 km northeast of 84 Ranch. The birds 

had left the area by 1045 hours (Getman, 1976, page 22), 
apparently resuming their migratory flight northwest. 


Getman (1976, page 22), in his report on the status of 
sandhill cranes in Piceance Basin, lists two other sightings 
in the region. The first sighting of two birds occurred 
during the first week of April. The birds were sighted 2 km 
north of the confluence of Piceance Creek and Ryan Gulch. 
The second sighting took place the evening of 25 April and 
the morning of 26 April in a hay meadow in Yellow Creek, 
approximately 14.5 km (9 mi) northeast of Tract C-a. The 
30-40 birds seen feeding in the meadow resumed their 
migration on 26 April. 


Whooping Crane (Grus americana) 


The whooping crane observed near 84 Ranch was the first 
Sighting of this species, both for the RBOSP terrestrial 
baseline program and for northwestern Colorado. The bird 
Sighted is one product of an international experiment presently 
being conducted by biologists in Canada and the United 
States. The overall objective of the experiment is to see 
whether or not a second separate flock of whooping cranes 
can be established by transplanting whooping crane eggs 
under sandhill cranes for hatching and rearing by sandhill 
cranes. It is hoped that this will increase the chances of 
survival of the whooping crane. 


Whooping cranes were introduced into the Rocky Mountain 
population of sandhill cranes last spring. Whooping crane 
eggs were taken from nests in Canada and placed in sandhill 
crane nests at Gray's Lake, Idaho. Sandhill cranes, acting 
as "foster parents", raised the whooping crane chicks. The 
whooping crane observed near 84 Ranch is believed to be one 
of the four whooping cranes known to survive the first year 
of the transplant experiment. If the overall sandhill crane- 
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whooping crane foster parent program proves to be a success, 
more sightings of whooping cranes will probably occur in 
northwestern Colorado. 


Sighting of the whooping crane in the 84 Mesa area indicates 
that sandhill cranes migrate through the Piceance Basin as 
they fly to areas north of Colorado, and are not part of 

the Colorado nesting population. 


LITERATURE CITED 


Colorado Wildlife Commission. 1973. Position statement 
concerning endangered species. 22 March 1973. 


Getman, M. 1976. Status of greater sandhill cranes in 


Piceance Basin. Unpublished BLM report. July 1976. 
39pp. 


2. 3= Oh 


2 sOie 
Cao UO 


©) 


Browse Condition and Utilization 
Results 


The browse condition and utilization program is concentrating 
on two major vegetation types of the Tract C-a study area, 
pinyon-juniper and mixed brush. Sampling was conducted in 
late April 1976 on 100 sampling locations. These locations 
were predetermined by examination of phytosociological 
vegetation maps and consequent selection of sampling sites 
which supported a preponderance of the key browse species of 
particular interest. Key species include: juniper (Juniperus 
osteosperma), pinyon (Pinus edulis), bitterbrush (Purshia 
tridentata), serviceberry (Amelanchier sp.), chokecherry 
Prunus virginiana) and snowberry (Symphoricarpos oreophilus). 





The data collected in April 1976 is presently being analyzed 
for availability, form class, age class, hedging classification 
and leader use estimates. Consequently, the browse condition 
and utilization levels of the study area can be determined and 
used to ascertain whether carrying capacities of current game 
ranges are in balance with existing deer populations. This 
analysis will be reported in the final report. 


Raw data are presented in the following section, 2.3.15.5. ae 
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Browse Condition and Utilization Raw Data 
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PREFACE 


On September 9, 1974, NUS Corporation was selected by the Rio Blanco Oi] 
Shale Project (RBOSP) and Limnetics, Incorporated to perform the Aquatic 
Baseline Data Accumulation Program for Federal Oil Shale Tract C-a. On 
October 15, 1974, the aquatic sampling program was initiated; during March 
1975, NUS submitted the initial quarterly data report covering the period 
October 1974 - January 1975. In March, June, September and December 1975, 
and in March 1976, data reports for inclusion in RBOSP Progress Reports 2, 
3, 4,5 and6, respectively, were submitted. This data report is being sub- 


mitted to Limnetics, Incorporated for inclusion in RBOSP Progress Report 7. 


This report includes data from the following sampling periods: November - 
December 1975 (zooplankton), February 1976 (water quality), and April 1976 
(all disciplines except water quality). The intent of this report is to 
present the data accumulated and analyzed since Progress Report 6. Only 
limited interpretation of this data has been incorporated. 


vi 
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2.4 AQUATIC STUDIES 
2.4.0 Introduction 
2.4.0.1 Program Objectives 


The Aquatic Baseline Data Accumulation Program is designed to incorporate 
the environmental studies described in the Federal Register, Volume 39, 
Number 230, Part 3, 011 Shale Lease Environmental Stipulations and in the 
Tract C-a Exploratory Plan of May, 1974. The overall objective for the 
aquatic program is to characterize the existing aquatic ecological com- 
munities in the vicinity of Tract C-a. These baseline studies will 
inventory the aquatic habitats which may be affected by the development of 
0i1 shale on and around Tract C-a; and will allow determination of species 
composition, productivity, importance to man, and relative uniqueness of 
aquatic habitats and species. The aquatic baseline program includes the 
collection and analysis of field data and an on-going survey of pertinent 
literature. Sincemost of the streams on and near Tract C-a are intermittent 
and since most of the permanent aquatic ecosystems occur off tract, char- 
acterization of the permanent streams will be emphasized. 


2.4.0.2 Sampling Locations 


The sites of the various sampling stations have been chosen to represent 
the broadest possible range of aquatic habitats available. A total of 35 
sampling stations has been established. Because emphasis in this aquatic 
program has been given to the permanent streams near Tract C-a, 18 of the 
stations are located on the White River and Yellow Creek (near its confluence 
with the White River). The locations of the aquatic sampling stations are 
depicted in Figure 2.4-1. The description of each of these locations is 
presented in detail in Section 2.4.1 of the RBOSP Progress Report 2 and 
will not be repeated here. For convenience and ease of discussion, the 
sampling stations will be treated according to their geographical locations 
in the following manner: stations near the headwater areas west of Tract 
C-a (Stations 1 - 5); stations on Tract C-a (Stations 6 - 18); stations on 
Yellow ce (Stations 19 - 22); and stations on the White River (Stations 
23 = 352 


2.4.0.3 Schedule 


The schedule of events for the RBOSP Aquatic Baseline Data Accumulation 
Program is presented as Table 2.4-1. The initial sampling was begun in 
October 1974; and sampling will continue through August 1976. At each 
sampling location all physical, chemical, and biological samples are obtained 
on the same day. Appendix F-1-1 lists the dates on which samples were 
collected in April 1976. During April, samples were collected at 29 loca- 
tions (the number of sites sampled varies with the number of sites which are 
dry or inaccessible). 
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Figure 2.4-1. RBOSP Aquatic Sampling Locations 
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2.4.0.4 Report Motif 7) 


The presentation of results from the sampling period included in this report 
has been jimited to a preliminary description of the data; and in the case 

of the physical and chemical parameters, only a limited number of selected 
parameters are discussed. No formal data interpretations have been attempted. 
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2.4.1 Physical Measurements and Water Chemistry 


During the April 1976 sampling period,a total of six sampling sites was 
dry or inaccessible; the dry sites were Stations 6, 10 - 12, and 16; 
Station 1 was inaccessible. 


The physical and chemical data collected during the April 1976 sampling 
are presented in Appendices F-2-1 and F-3-1. A summary of selected 
parameters for the Yellow Creek and White River Stations is presented 
below. 


April 1976 

Parameter Yellow Creek White River 
Specific conductance (umhos) 2800 -4000 600 -1400 
pH S.2= Gal 8.0- 8.5 
Alkalinity, total (CaC03 mg/1) 853 -1658 184 - 249 
Chloride (mg/1) 29 - 135 26 - 43 
Sulfate (mg/1) 206 - 322 46 - 69 
Dissolved solids (mg/1) 2301 -2673 426 -1041 
Turbidity (JTU) 100 - 220 Vie aa fee 
Dissolved oxygen (mg/1) 9.4- 10.8 9.7- 10.6 
Temperature (°C) lt = 19 7 = Ty 


The summary of selected physical and chemical data for the April sampling 
period reflects the spring conditions which prevailed during the sampling. 
Thus, turbidities and dissolved solids concentrations were generally high 
due to initial spring run-off. 


Comparison of physical and chemical data from April 1976 with that from 
April 1975 indicates that water temperatures were slightly (1 to 59°C) 
warmer in 1976 in both the White River and Yellow Creek. Whereas turbidi- 
ties in the White River were lower in April 1976 than during the previous 
year (42 - 110 JTU), they were higher in Yellow Creek (65 - 86 JTU in 
April 1975). The range of dissolved solids concentrations in the White 
River was higher in April 1976 than in April 1975 (453 - 644 mg/1), as was 
the range of specific conductances (630 - 850 umhos in April 1975); pri- 
marily because of the high values recorded at Station 28 (the confluence 
with Yellow Creek). The range of dissolved solids in Yellow Creek was 
generally higher in April 1976 than during the previous April (2000 - 

2500 mg/1) as was the range of specific conductance (2500 - 3700 umhos). 


The generally higher turbidity, specific conductance, and dissolved 
solids observed in Yellow Creek in April 1976 indicate that the spring 
run-off was nearer to its peak during the 1976 sampling than during 
the 1975 period. 
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APPENDIX F-1-1 
DATES OF SAMPLING FOR RBOSP AQUATIC BASELINE STUDIES 
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APRIL 1976. 

Station Date Sampled Fiow Condition 
] 4-29-76 Inaccessible 
2 4-29-76 Flowing 
3 4-28-76 Flowing 
4 4-27-76 Flowing 
5 4-09-76 Flowing 
6 4-22-76 Dry 
7 4-27-76 Flowing 
8 4-22-76 Flowing 
9 4-27-76 Flowing 

10 4-26-76 Dry 

1] 4-26-76 Dry 

12 4-27-76 Dry 

13 4-22-76 Flowing 
14 4-26-76 Flowing 
15 4-06-76 Flowing 
16 4-06-76 Dry 

17 4-06-76 Flowing 
18 4-06-76 Flowing 
19 4-09-76 Flowing 
20 4-20-76 Flowing 
21 4-20-76 Flowing 
22 4-20-76 Flowing 
23 4-16-76 Flowing 
24 4-12-76 Flowing 
25 4-12-76 Flowing 
26 4-12-76 Flowing 
27 4-15-76 Flowing 
28 4-15-76 Flowing 
29 4-15-76 Flowing 
30 4-13-76 Flowing 
3] 4-13-76 Flowing 
32 4-13-76 Flowing 
33 4-14-76 Flowing 
34 4-14-76 Flowing 
35 4-14-76 Flowing 


2.4.1 - Physical Measurements and Water Chemistry Data 
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2.4.2 Phytoplankton 


Algal taxa observed to date in the April 1976 collections are listed in 
Appendix F-4-1. A total of 106 taxa has been observed in these samples. 
Quantitative data from one replicate of the April 1976 samples are pre- 
sented in Appendix F-4-2. 


Samples analyzed to date indicate that during April the most abundant 
phytoplankton taxa at the headwater stations were the diatoms Navicula 
pelliculosa, Achnanthes minutissima, and Surirella ovata and the chrysophyte 
Chrysidiastrum ocellatum. Phytoplankton abundance was generally low at 

the headwaters during April. At the tract stations, the most abundant taxa 
(based on analyses completed to date) were Navicula pelliculosa, Chrysidiastrum 
ocellatum, and unidentified flagellates. In Yellow Creek, the dominant 
phytoplankton taxa included Synedra amphicephala, Nitzschia capitellata, 
Surirella ovata, and unidentified flagellates, whereas in the White River, 
the most abundant taxa were Navicula viridula, Gomphonema olivaceum, 
Nitzschia capitellata, and Surirella ovata. 








Comparison of phytoplankton data from April 1976 with those from April 1975 
indicates that diatoms were generally the most abundant algal taxa in the 
phytoplankton of the study area during both years. Phytoplankton abundance 
was generally low throughout the study area and phytoplankton constitutes 

a secondary source of primary production (periphytic algae is the primary 
source) in waters of the area. 
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2.4.3 Zooplankton 


A list of zooplankton taxa observed in samples collected during the November - 
December 1975 sampling is presented in Appendix F-5-1. Quantitative zooplank- 
ton data from November - December 1975 are presented in Appendix F-5-2. 


Protozoa of the genus Centropyxis dominated the zooplankton of all stations 
in November - December. The rotifer fauna was dominated by bdelloid species 
at the spring brook stations, by Notholca species at Station 14, and the 
lower Yellow Creek stations, and monogonont rotifers in the White River. 

The Crustacea fauna was scarce in November with only Bryocamptus hiemalis 
common at the spring brook stations and Eucyclops agilis found in the Yellow 
Creek stations. 


Zooplankton taxa observed in samples collected during April 1976 are listed 
in Appendix F-6-1, whereas quantitative data from that period appear in 
Appendix F-6-2. 


Centropyxis species again dominated the Protozoa fauna at the headwater and 
tract stations in April 1976. However, sessile ciliates,.i.e., Epistylis 
and Vorticella species occurred in high densities at Station 14 and also the 
White River. Bdelloid rotifers were the most abundant component of the 
rotifer fauna at most stations other than those in the White River. At 
Station 14, however, high densities of Notholca species and several others 
loricated monogonont rotifers and high counts of bdelloids were found. 

The rotifer fauna of the White River was characterized by a high diversity 
of monogonont rotifers, all of which had occurred previously in this study. 
Few Crustacea were found in April; only Bryocamptus hiemalis and ostracods 
abundant and then only at the spring brook stations. 


In general, zooplankton densities indicate that zooplankton play a lesser 


role as secondary consumers in the aquatic habitats on or near Tract C-a 
than do benthic invertebrates. 
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2.4.3 - Zooplankton Data 
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2.4.4 Periphyton 


A list of algal taxa observed in the periphyton during April 1976 is pre- 
sented in Appendix F-7-1. A total of 97 taxa was observed in the April 
collections. Quantitative periphyton data from natural substrates are pre- 
sented in Appendix F-7-2 and data from artificial substrates are presented 
in Appendix F-7-3. 


Periphytic algal densities were low at the headwater stations during April, 
except at Station 5. The most abundant algal taxa at the headwaters in- 
cluded Bicoeca lacustris, Navicula pelliculosa, and Achnanthes minutissima 
and Gomphonema intricatum (which were particularly abundant at Station 54 

At the tract stations, the most abundant algal taxa were Bicoeca lacustris, 
Gomphonema intricatum, Meridion circulare, Navicula pelliculosa, and 
Achnanthes minutissima (particularly abundant at Station 8). In Yellow 
Creek, Navicula pelliculosa, Synedra amphicephala, and Surirella ovata were 
the most abundant periphytic algal taxa, whereas in the White River, Navicula 


cryptocephala, Navicula viridula, Gomphonema olivaceum, Epithemia sorex, and 
Nitzschia dissipata were the dominant taxa. 





The most abundant periphytic algal taxa collected from artificial substrates 
were Navicula viridula, Navicula cryptocephala, Navicula tripunctata, 
Surirella ovata, and Gomphonema spp. 


During April 1976, as in April 1975, diatoms were the dominant algal taxa 
in the periphyton although there were some differences in the species 
composition of the dominant taxa. In waters of the study area, the 
periphytic algae generally constitute the major source of primary produc- 
tion with phytoplankton as a secondary source (since the phytoplankton of 
these waters is generally derived from the periphyton). 
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2.4.5 Benthos 


Appendix F-8-1 presents a partial listing of the benthic taxa found 

during the April 1976 (laboratory analyses of Chironomidae and Oligochaeta 
from that period are presently being completed). Quantitative benthos data 
for the April 1976 sampling (excluding Chironomidae and Oligochaeta) are 
presented in Appendix F-8-2. 


During the April 1976 sampling period, the most abundant benthic taxa at 
the headwater stations included Baetidae, Baetis, Chironomidae, and 
Ophiogomphus severus.-. The most abundant taxa at the tract stations 
included Ophiogomphus severus, Chironomidae, and Oligochaeta. In Yellow 
Creek, the most abundant taxa were Oligochaeta, Chironomidae, and Simuliidae. 
In the White River, Ephemerella, Oligochaeta, and Chironomidae were the 
dominant benthic taxa. 


Preliminary comparison of the April 1976 benthos data with those of 

April 1975 suggest that the composition of the dominant benthic taxa 

in the study area was generally similar from year to year. Chironomidae 
and Oligochaeta were abundant in all of the sampling areas. During both 
sampling periods, benthic macroinvertebrates were the dominant organisms at 
the primary and secondary consumer levels in waters of the study area. 
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APPENDIX F-8-1 


MACROINVERTEBRATE TAXA OBSERVED DURING 
RBOSP AQUATIC BASELINE STUDIES, APRIL 1976 


Platyhelminthes 
Turbellaria 
Tricladida 
Planariidae 


Nematoda 


Mollusca 
Gastropoda 
Basommatophora 
Physidae 
Physa Draparnaud 
Lymnaeidae 


Lymnaea Lamark 


Annelida 
Hirudinea 
Rhynchobdel lida 
Glossiphoniidae 
Helobdella stagnalis (Linnaeus) 
Oligochaeta 


Arthropoda 
Arachnoida 
Acari 
Crustacea 
Amphipoda 
Talitridae 
Hyallela azteca (Saussure) 
Insecta 
Collembola 
Ephemeroptera 
Heptageniidae 
Heptagenia Walsh 


Rhithrogena Eaton 
Baetidae 


Baetis Leach 
Ephemerellidae 


Ephemerella Walsh 
Tricorythidae 


Tricorythodes Ulmer 
Caenidae 
Caenis Stephens 
Leptophlebiidae 
Odonata 
Coenagrionidae 
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APPENDIX F-8-1 (Continued) (¢ 


Coenagrion (Fabricius) 
Gomphidae 


Ophiogomphus severus Hagen 
Plecoptera 
Perlodidae 


Isoperla Banks 
Isogenus Newman 


Isogenoides Klapalek 
Coleoptera 


Haliplidae 
Peltodytes Regimbart 
Dytiscidae 
Deronectes Sharp 
Hydrophilidae 
Elmidae 
Dubiraphia Sanderson 
Microcylloepus Hinton 


Optioservus Sanderson 
Zaitzevia Champion 


Dryopidae 
Helichus Erichson 
Trichoptera 
Hydropsychidae \¢ 
Hydropsyche Pictet 
Hydroptilidae 
Mayatrichia Mosely 
Limnephilidae 
Grammotaulius Kolenati 
Hesperophylax Banks 
Leptoceridae 
Oecetis McLachlan 
Lepidoptera 
Pyralidae 
Diptera 
Tipulidae 
Ormosia Rondani 
Dicranota Zetterstedt 
Limnophila Macquart 
Holorusia Loew 
Ceratopogonidae 
Chironomidae 
Simuliidae 
Simulium Latreille 
Stratiomyiidae 
Euparyphus Gerstaecker 
Tabanidae 
Chrysops Meigen 
Rhagionidae \s 
Atherix variegata Walker 
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APPENDIX F-8-1 (Continued) 


Empididae 
Anthomyiidae 
Limnophora aequifrons Stein 
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APPENDIX F-8-2 
DENSITIES OF BENTHOS (MACROINVERTEBRATES ) 


RBOSP AQUATIC BASELINE STUDIES 
APRIL 1976 
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2.4.6 Sediment Chemistry 


Appendix F-9-1 includes the results of chemical analysis of sediment samples 
collected during April 1976. A summary of results for selected parameters 
for the April sampling is presented below. Concentrations of the parameters 
were generally similar to those observed during the fall of 1975. 


April 1976 
Parameter 
ug/ White River Yellow Creek 
Aluminum 3000-13000 7300-12000 
Arsenic 3- 5 4. 6 
Lead 8- i 9- 12 
Zinc 25- 52 27- 53 


Comparison of the April 1976 ranges of concentration for these parameters 

with the ranges observed in April 1975, indicate that during April 1975 greater 
concentrations of aluminum (6,900 - 20,400 ug/g) and zinc (50 - 110 ua/g) 

were observed in the White River and greater concentration of aluminum 

(4,200 - 24,050 ug/g) was observed in Yellow Creek than during April 

1976. The ranges of concentration for other constituents were similar 

during the two April sampling periods. 
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2.4.6 - Sediment Chemistry Data 
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2.4.7 Macrophytes 
During the April 1976 sampling period, no aquatic macrophytes were observed. 


This absence of aquatic macrophytes is likely due to the fact that sampling 
occurred very early in the growing season. 
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25455. Pasi 


Fish data from the April 1976 sampling are presented in Appendices F-10-1 
through F-10-3. During the April 1976 sampling, a total of 64 fish repre- 
senting seven species was captured in Yellow Creek and the White River. 
The most abundant species was flannelmouth sucker, and only one game fish 
species, mountain whitefish, was observed. The small number of fish caught 
can be attributed to the high flows and high turbidities encountered during 
the April 1976 sampling. Such high flows and turbidities generally reduced 
the efficiency of fishing efforts. 
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2.4.8 - Fish Data 
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APPENDIX F-10-1 


LIST OF FISH SPECIES AND NUMBERS CAPTURED, WHITE RIVER AND 
LOWER YELLOW CREEK, RBOSP AQUATIC BASELINE STUDIES, APRIL 1976 





Number 
Common Name Scientific Name Captured © 
Mountain whitefish Prosopium williamsoni 9 
‘Flannelmouth sucker Catostomus latipinnis 37 
Bluehead sucker Catostomus discobolus 3 
Roundtail chub Gila robusta ] 
Speckled dace Rhinichthys osculus 10 
Fathead minnow Pimephales promelas ] 
Mottled sculpin Cottus bairdi 3 
Red Shiner Notropis Tutrensis 1] 
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APPENDIX F-10-2 


FISH DATA, WHITE RIVER AND YELLOW CREEK 
RBOSP AQUATIC BASELINE STUDIES, APRIL 1976 


Station Length Weight 
Replicate Date Species (mm) (gm) 
20-1 4-20-76 Speckled dace 63 a | 
20-2 4-20-76 No fish captured 
21-1 4-20-76 No fish captured 
21-2 4-20-76 No fish captured 
22-1 4-20-76 Speckled dace 2] 0.6 
22-2 4-20-76 No fish captured 
23-1 4-16-76 Red shiner 60 1.5 
Flannelmouth sucker 429 665 
. 435 745 
ig 462 876 
. 320 283 
. 358 383 
. 32] 268 
Mountain whitefish 152 32 
23-2 4-16-76 No fish captured 
24-] 4-12-76 No fish captured 
24-2 4-12-76 No fish captured 
25-1 4-]2-76 Flannelmouth sucker 322 258 
_ 49] 957 
25-2 4-12-76 No fish captured 
26-1 4-12-76 No fish captured 
26-2 4-12-76 No fish captured 
27-| 4-15-76 Flannelmouth sucker 357 446 
4 319 275 
7 307 246 
a 336 316 
= sev 312 
sf 306 242 
. 286 194 
ij 265 163 
244 12] 
; 165 42.7 
. 175 46.1 
, V7 13,0 
7 109 110 
" 105 9.9 
le 92 6.9 
Mottled sculpin 106 19.0 
87 WZ 


244,68, 22) 


Station 
Replicate 


APPENDIX F-10-2 (Continued) 


Date 


27-1 (Continued) 


27-2 


28-] 


4-15-76 


4-15-76 


Species 


Mountain whitefish 


Flannelmouth sucker 


Bluehead sucker 
Mountain whitefish 


Flannelmouth sucker 


Fathead minnow 
Flannelmouth sucker 


Mountain whitefish 
Mottled sculpin 
Speckled dace 


Flannelmouth sucker 
No fish captured 
No fish captured 
Flannelmouth sucker 


4.8. 222 


Length 
mm 


143 
132 
467 
354 
354 
27] 
250 
150 
147 
104 
99 
120 
113 
108 
100 
96 
95 
85 
69 
67 
34 
35 
33 
32 
32 
27 
29 
27 
38 
376 
426 
9] 
9] 
127 
94 
38 
37 
135 


447 
501 
455 
296 
164 


() 


Weight 
m 


Asya 
oo 
893 
381 
37] 
151 
172 
3 di 
34. 
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APPENDIX F-10-2 (Continued) 


Station Length Weight 
Replicate Date Species (mm) (gm) 
30-2 4-13-76 No fish captured 
31-1 4-13-76 Flannelmouth sucker 444 740 
Bluehead sucker 323 367 
31-2 4-13-76 No fish captured 
32-1 4-13-76 Flannelmouth sucker ate 308 
Bluehead sucker 309 325 
Roundtail chub 309 254 
32-2 4-13-76 Mountain whitefish 143 23 
33-1 4-14-76 Flannelmouth sucker 424 693 
r . 484 1098 
Mountain whitefish ae | 110 
33-2 4-14-76 Flannelmouth sucker 246 137 
Speckled dace 45 0.8 
= 39 0.5 
37 0.4 
. 40 0.5 
= 38 0.5 
34-1 4-14-76 Flannelmouth sucker 442 806 
: 403 595 
5 400 625 
: 321 eT? 
34-2 4-]4-76 Flannelmouth sucker 323 270 
35-] 4-14-76 No fish captured 
35-2 4-14-76 No fish captured 
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APPENDIX F-10-3 
RESULTS OF FOOD HABIT ANALYSES FOR INDIVIDUAL FISH 


RBOSP AQUATIC BASELINE STUDIES 
APRIL 1976 
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RESULTS OF FOOD HABIT ANALYSES FOR INDIVIDUAL FISH 
RBOSP AQUATIC BASELINE STUDIES, APRIL 1976 


Station 23 


Length Weight 
Species (mm) (gm) 
Mountain whitefish 152 32 


Flannelmouth sucker 429 665 


Flannelmouth sucker 435 745 


Flannelmouth sucker 462 876 


Flannelmouth sucker 320 283 
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Date 4-16-76 


127 
22 


ad CO) ad ot! = ND ON 


Food Items 


Chironomidae larvae 


Chironomidae pupa 
Hydroptilidae larvae 


Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymph 
Hydropsychidae larva 


Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymphs 


Hydropsyche pumphs 
Isoperla nymph 
Tricorythodes nymph 
Ephmerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Simuliidae larva 
Hydroptilidae larvae 


Tricorythodes nympb 
Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymphs 
Hydropsychidae larva 


Hydropsyche larva 
Hydroptilidae larva 


Ephemerella 


Acari 
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APPENDIX F-10-3 (Continued) 


Station 23 Date 4-16-76 


Length Weight Food Item 


Species (mm ) (gm) 


Flannelmouth sucker 358 383 


a 


ae HWM 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymphs 
Hydropsychidae larvae 
Hydropsyche larvae 
Pyralidae larva 
Isoperla nymph 
Ephemerella nymphs 


Flannelmouth sucker 321 268 2 Chironomidae larvae 
Station 25 Date 4-12-76 


Flannelmouth sucker 322 258 1 Empididae larva 
155 Chironomidae larvae 
8 Chironomidae pupae ‘A 
6 Baetidae nymphs 


2 Hydropsyche larvae 
14 Ephemerella nymphs 


Flannelmouth sucker 49] 957 2 Acari 
204 Chironomidae larvae 
13. Chironomidae pupae 
22 Plecoptera nymphs 
28 Baetidae nymphs 
4 tHydropsychidae larvae 
6 Hydropsyche larvae 
1 Hydroptilidae larva 
5 Isoperla nymphs 
1 Tricorythodes nymph 
2 Ephemerella nymphs 
1 Heptagenia nymph 


Station 27 Date 4-15-76 


1] 


Flannelmouth sucker 357 446 56 Chironomidae larvae 
21 Chironomidae pupae 
1 Plecoptera nymph 
2 Baetidae nymphs 
2 Hydropsychidae larvae 


12 Ephemerella nymphs 


2.4.8.226 


Species 


Flannelmouth sucker 


Flannelmouth sucker 


Flannelmouth sucker 


Flannelmouth sucker 


Flannelmouth sucker 


APPENDIX F-10-3 (Continued) 


Station 27 
Length Weight 
(mm ) m 
319 aS 
307 246 
336 316 
327 312 
306 242 


2.4.8.227 


Date 4-15-76 


172 


OPWNDA— 


Food Item 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymph 
Baetidae nymphs 


Hydropsyche larva 
Rhithrogena nymph 
Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Hydropsychidae larvae 
Pyralidae larva 


Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymph 
Baetidae nymph 
Hydropsychidae larvae 


Hydropsyche larva 
Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymphs 
Hydropsychidae larva 


Isoperla nymph 
Rhithrogena nymph 
Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Simuliidae pupa 
Plecoptera nymphs 
Baetidae nymphs 
Hydropsychidae larvae 


Isoperla nymphs 
Ephemerella nymphs 


Species 


Flannelmouth sucker 


Flannelmaouth sucker. - 


Flannelmouth sucker 


Flannelmouth sucker 


Flannelmouth sucker 


Flannelmouth sucker 


APPENDIX F-10-3 (Continued) 


Station 27 
Length Weight 
(mm) (gm) 
286 194 
265 163 
244 121 
467 893 
354 381 
354 371 


2.4.8.228 


Date 4-15-76 
Food Item 
im 
20 Chironomidae larvae 
4 Chironomidae pupae 
1 Plecoptera nymph 
1 Baetidae nymph 
6 Ephemerella nymphs 
34 Chironomidae larvae 
14 Chironomidae pupae 
2 Plecoptera nymphs 
1 Hydropsychidae larva 
1 Pyralidae larva 
3 Ephemerella nymphs 
29 Chironomidae larvae 
18 Chironomidae pupae 
] Baetidae nymph 
3  Hydropsychidae larvae 
‘19 Ephemerella nymphs 
97 Chironomidae larvae 
10 Chironomidae pupae 
1 Ceratopogonidae larva 
4 Plecoptera nymphs 
5 Baetidae nymphs 
4 Hydropsychidae larvae 
4 Hydropsyche larvae 
1 Pyralidae larva 
1 Isoperla nymph 
90 Ephemerella nymphs 
46 Chironomidae larvae 
38 Chironomidae pupae 
2 Plecoptera nymphs 
6 Baetidae nymphs 
9 Hydropsychidae larvae 
1 Hydropsyche larva 
30 Ephemerella nymphs 
129 Chironomidae larvae 
26 Chironomidae pupae 
2 Plecoptera nymphs 
4 Hydropsychidae larvae 
2 Hydropsyche larvae 
2 Isoperla nymphs 
32 Ephemerella nymphs 





id 


Species 


Flannelmouth sucker 


Flannelmouth sucker 


Flannelmouth sucker 


Mountain whitefish 


APPENDIX F-10-3 (Continued) 


Station. 2/7 
Length Weight 
(mm ) m 
27) 15] 

Station 28 
376 454 
426 701 
Station 30 
164 4] 


2.4.8.229 


Date 4-15-76 
Food Item 
: * 
58 Chironomidae larvae 


1 


Chironomidae pupae 
Baetidae nymph 


2 Hydropsychidae larvae 
1 Hydropsyche larva 
1 Isoperla nymph 
14 Ephemerella nymphs 
1 Acari 
. Date 4-13-76 
64 Chironomidae larvae 
10 Chironomidae pupae 
3 Plecoptera nymphs 
3 Baetidae nymphs 
1 Hydropsyche larva 
1 Isoperla nymph 
17 Ephemerella nymphs 
37. Chironomidae larvae 
12 Chironomidae pupae 
2 Plecoptera nymphs 
1 Baetidae nymph 
1 Hydropsychidae larva 
1 Hydropsyche larva 
7 Ephemerella nymphs 
Date 4-13-76 
347 Chironomidae larvae 
14 Chironomidae pupae 
1 Simuliidae larva 
1 Hydropsyche larva 
19 Ephemerella nymphs 


Baetidae nymph 


APPENDIX F-10-3 (Continued) 





Station 30 Date 4-13-76 
Length Weight Food Item 
Species (mm) (gm) Qa 
Flannelmouth sucker 447 817 274 Chironomidae larvae 


44 Chironomidae pupae 
Ceratopogonidae larva 
Baetidae nymphs 
Hydropsyche larva 
Baetis nymph 

Isoperla nymph 
Rhithrogena nymphs 
Ephemerella nymphs 


Acari 
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Flannelmouth sucker 501 Wi32 Chironomidae larvae 
Chironomidae pupae 
Baetidae nymph 
Hydropsyche larvae 
Nematoda 

Isoperla nymphs 
Rhithrogena nymph 


Ephemerella nymphs 
Plant debris (roots) 2 


PO 


Flannelmouth sucker 455 791 20 Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymph 


Baetidae nymph 
Hydropsyche larva 


Flannelmouth sucker 296 228 358 Chironomidae larvae 
33. Chironomidae pupae 
6 Baetidae nymphs 


17 Ephemerella nymphs 
oie Station 3] Date 4-13-76 


Flannelmouth sucker 444 740 396 Chironomidae larvae 
21 Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymphs 
Hydropsychidae larva 
Hydropsyche larvae 
Hydroptilidae larva 
Isoperla nymph 
Rhithrogena nymph 
Ephemerella nymphs 


Acari 


on 
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2.4.8.230 


Species 


Mountain whitefish 


Flannelmouth sucker 


Mountain whitefish 


Flannelmouth sucker 


Flannelmouth sucker 


APPENDIX F-10-3 (Continued) 


Station 32 
Length Weight 
(mm) _(gm) 
143 23 
317 308 
Station 33 
227 110 
424 693 
484 1098 


2.4.8.231 


Date 


229 
16 


339 


26 


Date 


498 


m0 


—t ed 


12 
20 
12 


118 


115 


4-13-76 


Food Item 


Chironomidae larvae 
Chironomidae pupae 


Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymph 
Baetidae nymphs 
Hydropsychidae larva 


Isoperla nymph 
Ephemerella nymphs 


4-14-76 


Chironomidae larvae 
Chironomidae pupae 
Baetidae nymph 


Hydropsyche larvae 
Rhithrogena nymph 
Ephemerella nymphs 


Deronectes adult 
Tabanus larva 
Leptoceridae larva 
Chironomidae larvae 
Plecoptera nymphs 
Baetidae nymphs 


Hydropsyche larvae 
Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymphs 
Hydropsychidae larva 


Hydropsyche larvae 
Isogenus larvae 
Baetis nymphs 
Isoperla nymphs 
Rhithrogena nymphs 
Ephemerella nymphs 





APPENDIX F-10-3 (Continued) 


Station 33 Date 4-14-76 
Length Weight Food Item 
Species (mm) (gm) _# 
Flannelmouth sucker 246 137 85 Chironomidae larvae 


5 

7 Chironomidae pupae 
3 Baetidae nymphs 

1 Rhithrogena nymph 

8 Ephemerella nymphs 


Station 34 Date 4-14-76 
Flannelmouth sucker 442 806 


Ww 


Chironomidae larvae | 
Chironomidae pupae 
Plecoptera nymphs 
Baetidae nymphs 
Hydropsychidae larva 


Hydropsyche larvae 
Isoperla nymph 

Rhithrogena nymph 
Ephemerella nymphs 


Chironomidae larvae 
Chironomidae pupae @ 
Ceratopogonidae larvae 
Plecoptera nymphs 
Hydropsychidae larvae 


Hydropsyche larvae 
Hydroptilidae larva 


Ephemerella nymphs 
Baetidae nymphs 


RO IN "Co" Ie 


fon) 


Flannelmouth sucker 403 595 


jee) 
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Flannelmouth sucker 400 625 863 Chironomidae larvae 
43 Chironomidae pupae 
] Plecoptera nymph 
27 Baetidae nymphs 
2 Hydropsychidae larvae 
8 Hydropsyche larvae 
3 Pyralidae larvae 
5 Baetis nymphs 
] 
4 
4 
] 





Hydroptilidae larva 
Rhithrogena nymphs 


Ephemerella nymphs 
Acari 
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APPENDIX F-10-3 (Continued) 


Station 74 Date 4-]4-76 
Length Weight Food Item 


Species (mm) (gm) Jf. 


Ww 


DNMOHmHweHfPww 


Chironomidae larvae 
Chironomidae pupae 
Plecoptera nymphs 
Hydropsychidae larva 


Hydropsyche larvae 
Isoperla nymph 
Tricorythodes nymph 


Ephemerella nymphs 
Baetidae nymphs 


Flannelmouth sucker 321 277 


> 


Chironomidae larvae 
Chironomidae pupae 
Baetidae nymphs 


Hydropsyche larvae 
Hydroptilidae larva 


Ephemerella nymphs 


Acari 


Flannelmouth sucker 323 270 
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2.4.9 Springs and Seepages 
Approximate locations of springs and seepages on or near Tract C-a are shown 


on Figure 2.4-2. No additional springs or seepages have been observed since 
Progress Report 6. 
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2.4.8 - Fish Data 
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Spring and Seepage Locations 


Figure 2.4-2. 


2.4.10 Hydrology 


The approximate stream velocities observed during April 1976 are presented 
in Appendix F-11-1. 


Stream velocities in April 1976 are generally similar to those observed in 
April 1975 although some variations were observed at certain sampling sites. 


Stream velocities in waters of the area have been observed to vary both 
seasonally and geographically. 
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2.4.10 - Hydrology Data 
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APPENDIX F-11-1 
STREAM FLOW 


RBOSP AQUATIC BASELINE STUDIES 
APRIL 1976 
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APPENDIX F-11-1 


STREAM FLOW, RBOSP AQUATIC BASELINE STUDIES, APRIL 1976.2 
(Results are expressed in feet per second and, where appropriate, 
are given for bank sides (s) and point of maximum flow (m).) 








Station Flow 
penite AO (ft/sec) 
S m S 
2 1.0 
3 0.7 
4 0.8 
5 sz 
7 1.5 
8 ' 0.9 
9 1.4 
13 1.4 
14 2 
15 0.3 
17 0.4 
18 0.8 
19 2.8 
20 tl 
21 0.9 
22 0.8 
23 a ea 
24 £03 ba: 2:2 
25 2.9; 2.5; 2.5 
26 1.03 0s Tit 
Ay hen LO: 8.7 
28 2.6; 1.53 1.5 
29 i a 
30 ects. 2633 Vcd 
3] e.0g Bubs. 2A 
32 W208 a+ xe 
33 ae Ce 
34 e.h; Rcd Ges 
35 1.8; 3.8: &€&.0 


Istations 1, 6, 10-12, and 16 were dry or inaccessible at the time 
of sampling. 
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2.4.11 Miscellaneous Studies 


Data from the February 1976 White River water quality sampling are presented 
in Appendices F-12-1 through F-12-4. 


During February 1976, concentrations of parameters included in the water quality 
Studies of the White River. were within both the maximum allowable and the 
recommended limiting concentrations for chemical parameters in drinking water 
(U.S. Public Health Service, 1962). 
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2.4.10 - Hydrology Data 


2.4-23 


2.4.11 - Miscellaneous Studies Data 
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APPENDIX F-12-1 
WATER QUALITY DATA, SPECTROGRAPHIC ELEMENT SCAN 


RBOSP AQUATIC BASELINE STUDIES 
FEBRUARY 1976 
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APPENDIX F-12-1 


WATER QUALITY DATA, FEBRUARY 1976. SPECTROGRAPHIC ELEMENT SCAN 
RBOSP AQUATIC BASELINE STUDIES. (Data are expressed in yg/g and 
are based upon dissolved solids. ) 


Station 
Parameter Replicate 
25 

A B A B 
Aluminum (Al) 2.5 2.5 2.8 3.0 
Antimony (Sb) ND ND ND ND 
Arsenic (As) ND ND ND ND 
Barium (Ba) 0.04 0.02 0.05 0.03 
Beryllium (Be) ND ND ND ND 
Bismuth (Bi) ND ND ND ND 
Boron (B) 4.5 4.4 5.0 5.3 
Cadmium (Cd) ND ND ND ND 
Calcium (Ca) 178 175 199 210 
Chromium (Cr) 0.007 0.006 0.007 0.008 
Cobalt (Co) 0.004 0.004 0.004 0.004 
Copper (Cu) 0.01 0.01 0.01 0.01 
Germanium (Ge) ND ND ND ND 
Iron (Fe) 0.17 0.16 0.19 0.20 
Lead (Pb) 0.004 0.004 0.005 0.005 
Magnesium (Mg) 43 42 48 5] 
Manganese (Mn) 0.02 0.02 0.02 0.02 
Molybdenum (Mo) ND ND ND ND 
Nickel (Ni) 0.004 0.004 0.004 0.004 
Potassium (K) 8.0 7.8 8.9 9.4 
Silica (Si) 11 11 13 13 
Silver (Aq) 0.009 0.009 0.01 0.01 
Sodium (Na) 7] 70 79 84 
Strontium (Sr) 8.2 8.0 9.1 9.6 
Tellurium (Te) ND ND ND ND 
Tin (Sn) ND ND ND ND 
Titanium (T7) 0.009 0.008 0.01 0.01 
Vanadium (V) ND ND ND ND 
Wolfram (W) ND ND ND ND 
Zinc ND ND ND ND 
Zirconium (Zr) ND ND ND ND 


ND = Not Detected 
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APPENDIX F-12-2 
WATER QUALITY DATA 


RBOSP AQUATIC BASELINE STUDIES 
FEBRUARY 1976 
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APPENDIX F-12-2- 


WATER QUALITY DATA, RBOSP AQUATIC BASELINE STUDIES 
FEBRUARY , 1976. (Data are expressed in mg/l unless otherwise noted. ) 


STATION 
PARAMETER REPLICATE 
25 34 
A B A B 
Arsenic (As), Diss < 0.01 < 0.01 < 0.01 < 0.01 
Barium (Ba), Diss ¢ 0.1 < 0.1 < 6.1 < 0.1 
Boron (Bo), Diss < 0.5 < 0.5 < 0.5 < 0.5 
Cadmium (Cd), Diss < 0.01 < 0.01 -, <O.0l < 0.81 
Carbon (C), Organic ] ay 10 2 
Carbon (C), Organic Diss ] 1 2 2 
Carbon (C), Organic Suspended < | < ] 8 “4 
Chemical Oxygen Demand (0,) im im 11 1] 
Chromium (Cr), Total Diss < 0.03 < 0.0 < 0.03 < 0.03 
Copper (Cu), Diss <« 0.02 < 0.02 <0.02 <@.& 
Cyanide (Cn), Total < 0.001 < 0.001 < 0.001 < 0.001 
Fluoride (F), Diss 0.14 0.16 0.14 0.14 
Iron (Fe), Total Diss 0.02 0.03 0.03 0.03 
Lead (Pb), Diss < 0.05 < 0.05 <0.05 < 0.6 
Lithium (Li), Diss 0.04 0.04 0.03 0.03 
Manganese (Mn), Diss < 0.02 < 0.02 <9.02 < §.02 
Mercury (Hg), Diss (yg/1) < 0.2 < 6.2 < 0.2 < 0.2 
Nitrogen (N), Organic 0.37 0.35 0.38 0.44 
Phosphorus (P), Total Diss 0.04 0.04 0.07 0.05 
Phenolic compounds (Phenol) 0.006 0.011 0.008 0.008 
Selenium (Se), Diss < 0.0] < 0.01 < 0.0] < 0.01 
Solvent extract (0i1) 0.54 < 0.003 < 0.003 < 0.003 
Sulfate (S), Diss 54 53 53 53 
Sulfide (S$), Diss < 0.02 < 0.02 < 0.02 < 0.02 
Sulfur (S), Organic <1 <] <] < ] 
Zinc (Zn), Diss 0.04 < 0.062 0.05 0.03 





Diss = Dissolved 
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WATER QUALITY DATA, SELECTED PESTICIDE ANALYSES 


RBOSP AQUATIC BASELINE STUDIES 
FEBRUARY 1976 
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APPENDIX F-12-3 


WATER QUALITY DATA, SELECTED PESTICIDE ANALYSES 
RBOSP AQUATIC BASELINE STUDIES, FEBRUARY, 1976 
(Data are expressed in mg/1.) 





Station 
Parameter Replicate 
25 34 
A B A B 
Lindane <0.0001 <0.0001 <0.0001 <0.0001 
Malathion <0.0005 <0.0005 <0.0005 <0.0005 
Parathion <0.0001 <0.0001 <0.0001 <0.0001 
Toxaphene <0.002 <0.002 <0.002 <0.002 
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APPENDIX F-12-4 
FECAL COLIFORM BACTERIAL ANALYSES 


RBOSP AQUATIC BASELINE STUDIES 
FEBRUARY 1976 
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Station 
Replicate Colonies/100 ml 
25-A 13 
25-B 12 
34-A 5 
34-8 6 
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Vag Other Environmental Programs 


(dae wa Soils Survey and Productivity Assessment Studies 
2.5.1.1 Objectives 


The surface and subsurface soils studies are designed to 
fulfill the requirements of the oil shale lease, provide data 
necessary in the determination of ecosystem relationships and 
provide information required for designing a successful 
revegetation plan of disturbed areas. 


Soil survey and productivity assessment studies are divided 
into three distinct projects: 1) a preliminary survey of soils 
of Tract C-a and vicinity and preparation of a soils map (this 
portion of the soils studies has been completed and is 
discussed in the RBOSP Annual Report, 1976), 2) drilling for 
surface and subsurface soils (this portion of the study has 
been completed and a preliminary discussion of the data is 
included in this report) and 3) an intensive study program of 
surface soils of Tract C-a and vicinity (this program is about 
65 percent complete). 


Consult previous progress reports for a more complete descrip- 
tion of objectives of the soil program. 


2.5.1.2 Methods 


Two methods were used to collect surface soil samples. One 
method consisted of sampling soils from the face of a soil 
sampling pit. A trench 45 cm (18 in) wide, 1.5 m (5 ft) long 
and 1.5 m deep was dug at each sampling site. A 1500-g soil 
sample was taken at four depths throughout the upper 1.5 m of 
the soil profile. 


The second method, compatible with the method used for subsurface 
soil sampling, employed the use of a 5-cm (2-in) diameter split 
spoon sampler. Composite surface soil samples were collected 
from the surface to 140 cm (4.5 ft) at 45-cm (1.5 ft) increments. 
This method was used to obtain comparative data on surface and 
subsurface soils. 


Subsurface soils, soils below 1.4 m, were also collected with a 
5-cm diameter split spoon sampler. Forty-five centimeter 
composite soil samples were taken at 3 to 4.5-m intervals from 
a depth of 1.4 m to bedrock. 


Drilling for surface and subsurface soil samples was done with a 
CME-75 truck-mounted drill. Soil samples were taken with a 5-cm 
diameter split spoon. Drilling site locations are presented in 
Figure 2.5.1-1. 
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Further discussions of methods used in soils sampling may be 
found in previous progress reports. A detailed description of 
chemical analysis methodology will be presented in the final 
report. 


Results and Discussion 


The preliminary soils map of Tract C-a, prepared by the SCS, is 
undergoing further revisions. A general description of the soil 
series, soil associations and rock outcrops encountered during 
surveying and mapping by the SCS are discussed in the RBOSP 
Annual Report, 1976. 


Drilling for surface and subsurface soils samples using the 

5 cm split spoon sampler has been completed. A summary of the 
results of the chemical and radiological analyses on surface 

and subsurface soils collected by the split spoon sampling 
technique are presented in Table 2.5.1-1. More complete data are 
presented in Appendix 2.5.1-1. 


Approximately 65 percent of the field work of the surface soils 
sampling program has been completed, with field work completed 
on Tract C-a and Colorado Division of Wildlife land in the 
vicinity of Tract C-a. Chemical and physical analyses of these 
soils samples have been partially completed. Completion of the 
remaining portion of the field work on soils in the vicinity of 
the tract was delayed until receipt of a special land use permit 
from the Bureau of Land Management. The permit has now been 
received and the remaining locations will be sampled during the 
eighth quarter of study. 


The depth of soil to bedrock on tract is quite variable and 
averages 3 m (~ 10 ft) on the slope to 7.5 m (~ 25 ft) in the 
valley bottoms. These soils are composed of a mixture of sandy 
silt, sandy clay and gravelly clay. Surface and subsurface soils 
are slightly basic (average pH of 8.4 to 8.5). Organic matter 
content of these soils is moderate to low in both surface (2.57%) 
and subsurface (1.94%) soils, with the maximum levels of organic 
matter (5%)in the surface 45 cm of soil. Cation exchange 

capacity (CEC) for soils of this semi-arid region is normal, 

with the CEC of surface soils (CEC = 27.1) slightly higher than 
subsurface soils (CEC = 22.7). There are essentially no 

chemical differences between surface and subsurface soils on 
tract (Table 2.5.1-1). Results of chemical analyses of on-tract 
soils reveal that only traces of potentially toxic elements occur 
in the surface and subsurface soils. Of the elements analyzed, 
only chromium (total chromium ~ 45 to 50 ppm) is close to 
potentially toxic levels (Pratt 1966). Conversely, both surface 
and subsurface soils are slightly deficient in several of the 
macro and micronutrients (e.g., nitrogen, phosphorous, manganese, 
iron, zinc, molybdenum). 
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Cation Exchange 
Capacity (MEQ/100g) 


Ziel 4) 5i gh ) 





DD JAS 3520) 


ZO CHE Oi 7510) 


2364 4 Oe 


Totak 

Arsenic SCTE G2) 8 ( 2920) 4( ZO) 3( 217) 
Cadmium <5 A0).5 <O%5 <0/75 
Chloride (%) oe LD OW A 2) ~206 *.05),.20) LG *.i077,110)) >201¢ = OSeere) 
Chromium 41( Like) 4OG  * 4520) 47 ( 4,10) 520 Tie 
Cobalt GIG Tew, Ak2) 6( 20) GG 45:,1'0) TMG eZ) 
Fluoride 407( 154,12) 374( 99,20) 307€ 70,10) 256( 20RD 
Mercury (ppb) 26 ( 92:) 28 ( 9,20) 20( 8,10) 23¢ T25e) 
Antimony <1 <1 <1 <a 

Vanadium GSi¢ 25712) 591@ sOe20) pie aL OF LO) D( 7p 
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Table 2.5.1-i1. Summary of preliminary chemical and radiological data’ of 
“ surface (0 to 1.4 w) end subsurface (1.4 m to bedrock) soils of 
Tract C-a and water reservoir site. Mean (xX) and standard 
deviation (SD) values are in ug/g (ppm) unless otherwise noted; 
n = sample size. 
ON-TRACT WATER RESERVOIR 
Surface Subsurface Surface Subsurface 
x(SD,n) x(SD,n) x(SD,n) x(SD,n) 
Ammonium ZT 7,22) 26 ( 6,20) ZC 92310) BAG 9217) 
Nitrate LOVSCOT RIT ) SFC S27 319) ZED (37 o7 10) 7.6 4.7 39Ne> 
Molybdenum 
Anion Exchangeable Deh Cuac mele <.300 | 222,20) P3a@e455,10) 1.510444 59D 
Gypsum (MEQ/100g) -0- -0- are s4 S10) 2 OLS ie 
Lime 
(lbs. CaCO3/Acre) -0- -0- -0- -0- 
Selenium Available 
(ppb) HG 30 52) BD M842, 20) 27h? NO) 60( 75519 
Phosphorous 
Total 656:C 167 512) 673'G4 -82220) 5261¢ 128; 10) 566( 89. ty) 
NaHCO, Extractable 10(¢ 612) 10( 320) 9 ( 8,10) V2 7a) 
Organic Matter (%) 2250 Or. Wy Naw B94. 166, 20) Paso Gis iaeh0) Lovet. 25st) 
pH 
In Water Sot Sas, L.2) Sea@ 22520) Sa e356 10) S.o(. . 4a 
in OO TM Cacas, Sais Ter2inls2,) Sia2- OM £3 320) Se eC eee EO) Sil Sata) a 
Soluble Salt (mmhos/cm) 
Elec. Conductivity iesotieoo.t2) 1e49'(2.316.20) SOU al 2 10) woe ( e235 
Sodium 
Exchangeable (2%) 1 StGh2 ot, 12) Past tS 1.920) Sy OC 7445), 0) 12.26 SoZ) 
Water Soluble 
(MEQ/100g) PESO 60eL2))* al S55'C250;, 20) oo Cee 2e 10) sO -s4Onlyy) 
NH, Acetate Soluble 
(MEQ/100g) LOGE | 2) S435 (S40 7120) O51 wl Sel) -2.22¢1.44 09) 


Table 2.5.1-1 (Continued) 


QN-TRACT WATER RESZRVOIR 
Surface Subsurface Surface Subsurface 
x (SD,n) x(SD,n) x(SD,n) x (SD,n) 

Water Soluble 
Magnesium 58C 92002) 90( 156,20) ZC” 15,10) 37. 34,175 
Calcium OC 33.512) YZ0'C 205,20) 62€ ” 20,10) 50 44875 
Potassium 56° 53,12) ZC Voc 15 Se OD) L6¢) -11,47) 
Boron Loe Sul abicee ete eoaeeO) Oa Sal tk. ane 
Sulfate TOU CI354, 12) 984 (1882, 20) 94( 74,10) 205( 189,17) 
DTPA Extractable : 
Copper / 2 la Calis 0 2) 226 <O,20) 7 dae Sap sa 2.64 2.8717) 
Manganese A> = 2) Za 0.20) 53... 2a, op 36. > 275559 
Iron L7C..455,b2) P22 32520) 139C AGU) L486, 47,17) 
Zinc bsil€ .*4,12) Bu2Ge- aoeZ0) V0, ane lO) a ye 8 
NH, Acetate Extractable 
Nickel TsOC sac, 2) Ok wail con LUG. ae oe Bh Oe oe eg Fe 
Lead Soe) ao lal 2 A amet 0) SOC Fale bop BY pee I 7 
Potassium 341( 267,12) 167( 48,20) 199( 140,10) boy lez oie 
Background Radioactivity 
Uranium 3(_ A912) 4( t20) 4( 1,10) Sy 6 2175 
Equivalent Uranium 3. 25h 1) 3¢ 1,20) ei L 52) 3( Ae 
Equivalent Thorium 8( Syl) 9( VAD) ug 3,10) 12( oe ae 
Radium’ ®® ’ 

(Picocuries per g) repli Par2aclet) Pal Ge ye3e20) LOC wcttn LO) Lol, 22879 
Potassium (%) PIE @ fearie pas |i) eS Coulee? Bee X6 Z20€  «daO) 2.60 «25429 


: Samples collected with a 5-cm diameter split spoon from four drilling sites on 
Tract C-a and four sites in proposed water quality control reservoir area. 
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The alluvium in the proposed water quality control dam site in 
Corral Gulch is up to 23 m (~ 75 ft) deep in the main channel 
and is composed of sandy silt, sandy clay and silty sand. Soils 
from the water reservoir area do not differ in chemical 
composition from soils on tract. 





Permeability of the surface and subsurface soil waste dump 
material will be high initially but will decrease with depth 

as the height of the disposal pile is increased. Two factors 
will contribute to the decrease in permeability with depth of 
the disposal pile: 1) the waste material at the bottom of the 
dump will be the soil and partly decomposed sandstone, mudstone 
and marlstone from the mine surface with a high percentage of 
fines and sand produced in mining, hauling and dumping and 

2) as the load of waste material increases on the material nearer 
the bottom of the dump, compaction and some consolidation wil] 
take place, reducing porosity. 


It is recommended that any reclamation practice of spoil piles, 
whether topped off with surface or subsurface soils, include 

the addition of certain soil amendments such as organic matter 
(mulch) and fertilizers containing at least the macronutrients. 
Although concentrations of certain micronutrients in the soil 
may be slightly low, it is not recommended at this time that 
these elements be included in reclamation fertilization programs. 


Soils from the water reservoir area do not differ in chemical 
composition from soils on tract and may be utilized as needed for J 
reclamation. Since the water reservoir area does not contain _ 

toxic levels of elements, leaching losses of elements to surface 

water or groundwater systems should pose no threat to the 

environment. 


Literature Cited 
Pratt, Parker F. 1966. Chromium. Pages 136-141 in Homer D. 


Chapman, ed. Diagnostic Criteria for Plants and Soils. 
Quality Printing Company, Inc., Abilene, TX. 
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APPENDIX 2.5.1-1 


Tables 1 to 4. Preliminary chemical and radiological analyses of surface 
(0 to 1.4 m) and subsurface (1.4 m to bedrock) soils of 
Tract C-a and water reservoir site. Samples collected with 
a 5-cm diameter split spoon from four drilling sites on 
Tract C-a and four sites in proposed water quality control 
reservoir area. 


Tract C-a (R-l, R-2, M-l, M-2) 
R-1 and M-1 are Glendive fine sandy loam soils 
R-2 is a Rentsac-Piceance complex 
M-2 is a Rentsac channery fine sandy loam soil 


Water Reservoir Site (WR-l and WR-2) 


Information on thses soil types is not currently 
available. 
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Chemical Analyses of Overburden Intervals 





Soluble Salt Sodium Sodium Cation 
Drill Electrical Water NH, Acetate Exchange Exchangeable 
Sample Hole Interval, ft pH pH Conductivity?) Soluble(1) Soluble Capacity Sodium 
No. No. From To in Water(!) in0.01M Caci, (2) mmhos/cm (milliequivalents/100 g) Percentage(3) 
1 R-1l 0 a5) 8.1 8.0 0.51 0.20 1. 04 31.4 aut 
2 R-1 1.5 3.0 ss 77 8.3 1,40 2.02 5.62 29.2 2d 
3 R-1 3.0 1.5 8.5 8.4 3.70 Bq LIL) 10. 70 30.1 17.0 
4 R-1 4.5 6.0 8.4 8.1 8.40 7.83 13. 20 25.6 Zeal 
5 R-1 9.5 11.0 8.2 8.3 6. 25 6.09 11, 80 259 22. 0 
6 R-1 14,5 16.0 6.6 8.6 0.94 1,03 2etG 26.3) 6. 6 
? K- 1 19.5 21.0 8.4 8.2 0.51 0.39 1.69 24.5 5.3 
& R-1 24.5 26.0 9.0 8.8 0. 36 0, 33 1.52 19.4 6.1 
y k-1 29.5 31.0 8.4 Gls | 0. 36 0. 30 0.62 26. 3 ieee 
10 R-1 34.5 36.0 8.2 8.0 0.43 0. 38 1.47 eat 4.7 
1) kR-1 SHS 41.0 ila 3S} 8.0 0.32 0. 23 1. 34 23.6 4.7 
12 R-1 44.5 46.0 8.5 8.1 0.33 0.29 1. 34 24.1 4.4 
r3 R-1 49.5 51.0 &.3 8.0 0. 36 0. 32 1. 52 18.5 6.5 
l4 R-1 54.5 56.0 8,4 8.0 0, 33 0.27 1. 29 20.7 4.9 
15 R-1 Beas) 61.0 8.2 8.0 0.40 0.32 1.47 (05) 4.1 
16 R-1 64.5 66.0 5 8.0 0.37 0.31 1,47 203) 5.7 
7 R-1 69.5 71,0 8.2 toe 0.39 0.30 1. 34 Bilised Sour 
18 WR-1 0 0.8 8.5 8.2 0, 23 0.17 1.47 25.9 5.0 
19 WR-1] 3.0 3153) 9.1 8.3 0.37 0.77 4. 82 23.0 17. 6 
20 WR-1 5.0 6.0 8.3 (i574 1. 24 (25 725) 6. 82 20.5 22.4 
75 WR-1] 9710 Che Si 8.4 8.3 0.75 Ne Ss 4.55 Zoe 14.7 
22 R-2 0 1.5 8.0 7.9 0.25 0.07 4.46 33.4 Vein 
(25\ R-2 5 3.0 iq 5) 6.0 0.33 0.51 1. 87 29.0 4.7 
24 R-2 3.0 4.3 8.9 8.4 0.92 1. 74 5 Sil (2559) 14.9 
25 WR-2 0 1.5 8.1 8.0 0.50 0. 20 1. 16 30.8 3. 1 
26 WR-2 105 3.0 B23 8.0 0. 38 0, 26 Nn, 755 30.0 as 
27 WR-2 3.0 4.5 Bez 8.0 0,50 G55 142 33.0 a3 
28 WR-2 4.5 6.0 8.2 8.1 0.46 0.46 1. 61 28.5 4.0 
29 WR-2 16. 0 17.5 8.4 Bare 0.53 0.50 1.47 27.4 3.5 
30 WR-2 31.0 32.5 8.4 8.1 0.41 0, 37 Nay 18.7 6a 1 
3) WR-2 41.0 42.5 6.6 8.1 0.41 0.41 1. 83 19.4 V3 
32 WR-2 46.0 47.5 8.5 8.1 0.49 0.50 1. 69 28.3 42 
33 WR-2 61.0 2.5 8.3 7.9 0.49 0.47 1.61 27.4 Ane. 
34 WR-3. 0 15 8.2 7.9 0.27 0. 13 0.94 27.9 2.9 
35 WR-3 15 350 8.4 8.0 0.22 0. 16 1.07 22.5 4.0 
36 WR-3 3.0 ans 8.8 8.1 0.40 0.62 2. 14 18.9 8.0 
37 WR-3 8 6.0 8.6 Bz 0.65 0.92 35 12 18. 3 12. 0 
38 WR-3 10.5 10.9 10,0 9.6 0. 36 0.54 2.72 18, 1 12. 0 
39 WR-4 0 15 8.3 8.0 0.55 0.68 2.41 42.8 4.0 
40 WR-4 2.0 3.5 8.4 8.1 0.50 0.54 1.78 28. 8 4.3 
41 WR-4 6.0 7.5 8. 6 8.3 0. 60 0. 60 1,92 29.4 Ans 
42 WR-4 17.0 18.5 8.5 8.1 0.46 0.48 1.47 18.5 5.4 
43 WR-4 31.5 33.0 8.5 8.0 0.40 0.39 1. 34 19.6 4.8 
44 WR-4 41.5 43.0 8.3 8.0 0.48 0.41 1, 38 23.9 4.1 
45 WR-4 515 58.10 ta) U9) 1.17 0.68 1.52 (Bh 2 2.9 
46 WR-4 66.5 68.0 8,2 8.1 0.65 0,54 1.47 29.4 3.2 
47 WR-4 lens: 73.0 8.3 8.0 0. 34 0. 34 1.69 Nic 7 7.8 
48 M-1 0.5 15 Bas 8.0 0. 36 0.23 Ns 23.4 4.4 
49 M-1 2.0 3.0 8.2 8.0 0. 33 0. 23 1. 25 21.0 4.9 
50 M-1 3.5 4.5 8.4 7.9 0. 30 0. 26 1. 25 19.8 5,0 
51 M-1 5.0 6. 0 8. 3 7.8 0.60 0.50 1.61 20.5 5.4 
52 M-1 10.5 12. 0 8.3 8.0 0.44 0. 36 1.52 Ze 5.5 
53 M-1 15.5 16.5 8.3 8.0 0. 36 0. 28 1.47 cars 7 5.6 
54 M-2 0 iL, 8.1 7.9 0. 30 0,09 0.49 sWrn 72 pee 
55 M-2 15 3.0 8.5 8.3 1,89 eee 4.99 27.6 8.9 
56 Miepe 3,0 4.5 8.6 8.5 6. 35 8. 30 19. 30 2359 46. 0 
57 M-2 4.5 6.0 8.6 8.5 5.60 7.43 10, 70 rae | ets 7 
58 M-2 Whe 13.0 8.9 8.5 2. 29 3,22 6,02 18.9 14. 8 
59 M-2 16.5 18.0 8.7 8.1 0. 64 0. 86 2.41 16.4 9.5 


1/ Sample to extract ratio: 1 to 2, 


2/ Sample to extract ratio: 1lto 5, 


3/ Calculated from the equation: Exchangeable Sodium Percentage = Oa cota eee eee water Soluble 


Cation Exchange Capacity 
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Chemical Analyses of Overburden Intervals 


: Background Radioactivity 
NH, Acetate Extractable Equivalent Equivalent Potassium Radium Organic 


Drill 

Sample Hole Interval, ft Potassium Nickel Lead Uranium Uranium Thorium Radioactivity Picocuries Matter 
No. No. From To ppm ppm ppm ppm ppm ppm % perg % 
1 R-1 0 15 790 1.0 0.6 5 (1) (1) (1) (1) 5.31 
2 R-1 1.5 3.0 930 0.7 0.6 3 4 7 3.0 1.5 2. 84 
3 R-1 3.0 4.5 510 1,0 0.6 3 4 11 2.4 1,0 2.95 
4 R-1 4.5 6.0 290 1.2 0.6 2 4 10 2.3 1.0 2. 19 
5 R-1 9.5 11.0 170 1.0 0.6 3 3 10 2.1 1.0 1. 74 
6 R-1 14.5 16.0 | 160 0.7 0.6 3 4 10 2.5 1.5 1. 87 
7 R-1 19.5 21.0 130 0.8 0.6 3 2 11 2.7 0.5 1, 23 
8 R-1 24.5 26.0 150 1.2 0.6 3 4 13 2.3 1.5 2. 29 
9 R-1 29.5 31.0 80 0.6 0.1 3 3 10 2.2 1.0 1,40 
10 R-1 34.5 36.0 190 0.9 0.4 4 4 8 2.5 1.0 2. 08 
11 R-1 39.5 41.0 130 0.8 0.4 3 3 11 2.5 1.0 2. 16 
12 R-1 44.5 46.0 160 0.7 0.6 4 3 8 Z. 7 1.0 2. 25 
13 R-1 49.5 51.0 140 1.2 0.4 5 4 6 z.5 1.5 -- 91 
14 R-1 54.5 56.0 150 1,2 0.6 4 3 8 2.8 1.0 2. 25 
15 R-1 59.5 61.0 210 1.0 0.4 3 5 9 2.4 v5 2.05 
16 R-1 64.5 66.0 120 0.9 0.4 4 3 8 2.6 1.0 2.47 
17 R-1l 69.5 71.0 200 0.7 0.4 3 3 10 2.7 1.0 1.76 
18 WR-l 0 0.8 80 1.0 0.4 4 3 10 2.2 1,0 0.59 
19 WR-1 3.0 3.5 50 0.8 0.1 3 2 8 2.6 0.5 0, 23 
20 WR-1 5.0 6.0 40 1.0 0.1 3 2 15 2.5 0.5 0.34 
21 WR-1 9.0 9.3 90 1.2 0.3 6 4 14 z7 1.5 0. 36 
22 R-2 0 1.5 160 1.2 0.5 2 3 14 2.1 1.0 2. 57 
23 R-2 15 3.0 140 1.0 0.5 3 3 9 2.2 1.0 1.61 
24 R-2 3.0 4.3 160 12 0.4 3 3 10 eae 1,0 2. 10 
25 WR-2 0 15 430 1.1 0.4 5 3 14 2.9 1,0 4.56 
@:: WR-2 15 3.0 280 0.7 0.5 3 3 ial 3.0 1.0 3. 14 
27 WR-2 3.0 4.5 270 1.0 0.4 3 4 6 2.8 1.5 3, 27 
28 WR-2 4.5 6.0 170 0.7 0.3 3 3 il 2.8 1,0 2.99 
29 WR-2 16.0 17.5 220 1.0 0.3 2 3 12 Zt 1,0 0. 96 
30 WR-2 31.0 32.5 120 Tl 1.2 3 3 11 2.8 1.0 0. 30 
31 WR-2 41.0 42.5 120 0.8 0.1 2 3 12 2.9 1.0 0. 34 
32 WR-2 46.0 47.5 210 1,0 0.4 2 3 12 2.7 1.0 1,02 
33 WR-2 61.0 62.5 160 0.9 0.3 3 4 12 2.6 1.5 2.45 
34 WR-3 0 15 160 Faz 0.5 4 3 9. 2.7 1,0 25/29 
35 WR-3 15 3.0 60 1.1 0.1 Se 4 ~~ 2.2 1.5 1. 00 
36 WR-3 3.0 4.5 40 1.0 0.4 i 2 ll 2.3 1.0 0.59 
37 WR-3 4.5 6.0 50 11 0.1 3 2 19 2.6 1.0 0.47 
38 WR-3 10.5 10.9 80 11 0.2 3 3 11 2.8 1.0 0. 15 
39 WR-4 0 15 350 12 pO Ia eek peg 4 15 2.6 1.5 5. 16 
40 WR-4 2.0 3.5 270 1,0 0.3 4 2 13 2.8 0.5 2. 74 
41 WR-4 6.0 Woe 720 0.7 0.2 3 4 10 2.9 1.5 1. 29 
42 WR-4 17,0 18.5 140 0.5 0.2 2 3 10 2.3 1,0 0. 32 
43 WR-4 a5 33.0 100 1,0 0.4 2 3 9 2.8 1.0 0. 54 
44 WR-4 41.5 43.0 190 1.0 0.4 4 2 11 2.6 1,0 0. 64 
45 WR-4 Sole) 53,0 130 0.8 0.4 8 3 15 2.6 1,0 0.51 
46 WR-4 66.5 68.0 200 1,0 0.4 8 4 17 2.6 1,0 1. 82 
47 WR-4 71.5 73.0 100 1.0 0.5 2 3 7 2.3 1.0 4.82 
48 M-1 0.5 15 370 1.2 0.3 3) 3 5 2.1 1.0 3. 25 
49 M-1 2.0 3.0 190 1.0 0. 3 3 4 9 2.3 1.0 2. 76 
50 M-1 355 4.5 140 0.8 0.3 3 3 6 2.5 1.0 1.99 
51 M-1 5.0 6.0 190 0.8 0.4 4 5} 6 2.4 1.0 2. 24 
5i2 M-1 10.5 12.0 230 1.0 0.4 3 3 7 z.4 1.0 2. 76 
53 M-1 15.5 16.5 190 1,0 0.2 3 2 7 2.8 1,0 2. 33 
54 M-2 0 1.5 260 1.0 0.6 4 4 4 ree! 1.5 2. 93 
55 M-2 m5) 3.0 210 1.3 0.6 < 3 10 Del 1,0 1, 60 
56 M-2 3.0 4.5 230 1.0 0.5 5 4 4 ue 1,0 0.93 
57 M-2 4,5 6.0 200 1.0 0.4 5 3 9 2ur2 1.0 0.93 
58 M-2 11.5 13.0 160 0.7 0.4 6 4 8 out 1.5 1. 12 
16.5 18,0 90 Ne I 0.3 3 a 5 205 0.5 0. 36 


© M-2 


/ Insufficient sample for analyses, 


a 
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Arsnaaological Survey 


The final report (Cisan t alip,1976) on the historical and archaeolo- 


logical resourc?. c* (‘ract C-c:and vicinity was released in May 1976. 
This report summarized all the findings derived from the survey 

and artifact collections since the initial field survey in the 
summer of 1975; presented a literature review of the cultural his- 
tory of the area; and included descriptions and photos of artifacts 
recovered from the e:ea, their significance to the cultural setting 
and the extent of cencertrations (clusters) of artifacts and sites. 


Final assessment of information available provides a reasonably 
complete picture of aboriginal utilization of the Basin. The data 
suggest that the area was not utilized during winter months, but 


that it was used extensively during the more favorable months of 


the year. Camp sites were apparently chosen because of proximity 


to water and fcod, seasonal variations in climate, or perhaps 


personal preference. Locations and concentrations of sites suggest 
multiple use of the area by both sexes, with males involved in 
hunting (deer and small game) and women in gathering ane processing 
of plant foods (pinyon nuts, grass seeds, etc.). 


Early cultures represented by artifacts recovered during the survey 
include Fremont (perhaps from 400 A.D. to 1,350 A.D.), and Ute 
(from ? to 1881). 


Historic occupation of the area by Anglos pre-dates Ute disappearance 
and continues to the present. Historic Anglo utilization has 
centered around ranching, with extensive sheep and cattle grazing. 
Anglo influenc? is represented by horse traps, corrals and cabins 
throughout the area, some of which are still in use. 


Extensive -~ecent use of the area by deer hunters is evidenced by 
modern-day deer: blinds,-¢°mp:.s3 tes: and refuse. 


The Ryan Gulch School, several miles off tract has been designated 
a historic landmark by the Rio Blanco County Historical Society. 


Other evidence of early Ang" aecunation is found in the old 84 
Ranch to the east of the tract. Unfortunately, it has been largely 
destroyed, and much of its historic significance has been lost. 


The number of artifacts recovered from the area in combination 
with the pattern of artivact locations indicate that some of the 
sites might possibly contribute to knowledge of the pre-history 
of the region. Therefore, sites associated with important site 
clusters were recommended for nomination to the National Register 
of Historic Places. Four site clusters were identified. Three 
of these clusters were considered important and all primary and 
secondary sites within their boundaries were recommended for 
nomination. 
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Additionally, five primary sites outside the confines of a site 
cluster, but within the proposed development area, were 

recommended for mitigation, first by avoidance, if possible or by 
other measures if necessary. Seven secondary sites were recognized 
as potentially important and were recommended for limited testing 
prior to disturbance to determineoultimace importance of the site. 


One historic site, a horse trap; was recommended for nomination 
to the Register. 


Prior to the 1975 survey discussed herein, Dr. Calvin Jennings, 
Colorado State University, conducted an archaeological survey in 
the Piceance Basin. He reported four sites in the vicinity of 
Tract C-a to be of National Register significance. Subsequent 

to his early reports, one of the sites, 84 Ranch, has been largely 
destroyed. Therefore, Dr. Jennings no longer considers the 84 
Ranch site important (Calvin Jennings, personal communication). 

He does, however, retain the belief that the other three-sites 
originally considered of Register significance should be nominated 
to the National Register of Historic Places. Dr. Jennings is 
currently preparing a statement of -importance on these three sites 
to be filed with proper state and federal agencies. Upon release 
of this statement, Dr. Jennings’ recommendations will be considered 
for inclusion into the Tract C-a final archaeological report. 


Currently, the final report on the RBOSP archaeological survey 

and assessment is being reviewed by the Bureau of Land Management 
(BLM), the Area 01] Shale Supervisor (AOSS) and the State Historic 
Preservation Office (SHPO). Pending their approval of the final 
report, measures will be taken to assure compliance with the 
National Historic Preservation Act of 1966 and Executive Order 
11593. Sites considered eligible to the National Register will be 
identified, nominations will be initiated and mitigation measures 
appropriate to the proposed development (a 106/2(b) statement) 
filed by the BLM in cooperation: with: the AOSS and the SHPO. The 
106/2(b) statement and: comments made: by the’ SHPO wilt then be 
forwarded to the Advisory corber on Pistails EN gPRiBee on for 
review and comment. 


Suggested mitigation measures for historic Sites will ultimately 
become a part of the "conditions of approval” fur the DDP. 


Literature Cited 


Olson, A.P., T.G. Bridge, C.°Craig,:B. LaFree, and S. Steenrod. 
1976. An archaeologicai survéy assessment for Rio Blanco Oil 
Shale Project 1975. Univ. of Denver. 136p. 
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Paleontological Survey . . , i) 


Results of initial paleontological studies were reported in 
Progress Report 5-Summary. “The following information updates that 


report with additional data compiled within this quarter. 


Objective 


The objective of this program is to estimate the potential for a 
Significant paleontological discovery within or adjacent to Tract 
C-a during tract development. A significant discovery is here 
defined as one which is unique to the area or one in which an 


-unusuaity large coweenlration of well-preserved fossils is located. 


Methods 


_Puring the archaeological survey assessment performed for RBOSP 


on and in the vicinity of Tract C-a and 84 Mesa, field survey teams 
located a total of 196 archaeologicai sites and 1 historic site 


(Olson, et al. 1975, p. 14). At eight of these sites, shown on 


' Figure 2.5.8-1, fragments of petrified wood and vertebrate remains 


(ers Yl Si) 


1 See Appendix 2.5.8-1 for a copy of Dr. McGrew's report. 


were found. These were furnished to RBOSP for paleontological 
investigations. 


The "paleo-finds" were forwarded to Dr. Paul 0. McGrew, vertebrate 
paleontologist, University of Wyoming for identification and 
assessment or tneir paleontological significance. Emphasis was 
placed on determining if any of these fossils were paleontologically 
unique or rare as compared to fairly common or abundant fossils 
found throughout the Piceance Creek basin in particular and 
throughout the Tertiary basins of the tri-state area of NE Utah 

and SW Wyoming in general. 
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Results : EOE CER 
k 


Dr. McGrew's report’ dated March 26. 1976 is summarized below: 


Site No. Identification 


64 Fossil fragments of a uintathere vertebra, 
probably of the genus Eobasileus (Eocene, 
Uinta Formation). 


157,, 158. 196 Fossil fragments of turtle carapace or shell, 
genus not identifiable (probably Eocene, 
Uinta Formation). 


123500 56 Fossil fragments of mammal bone, genus not 
identifiable. (probably Eocene, Uinta Formation). 
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@ Archaeological sites (8) at whicn ‘Paleo-Finds’ were located. 


Figure 2.5.8-1°"Paleo-Finds" Map 
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Site No. Identification 
F258." cae Fragments of petrified wood, not identifiable. 


176, 189 Mammal bone scraps, not fossil, showing 
evidence of burning, probably by the archaeo- 
logical sites' former inhabitants, identified 
as deer and bison bone. 


Dr. McGrew concludes, "In themselves, none of these specimens is of 
paleontologic or stratigraphic significance. Turtle scraps are 
omnipresent in both near-shore and fluvial Eocene sediments of the 
entire Rocky Mountain area. Uintatheres are well known from the 
Bridger basin, the Washakie basin, the Sand Wash basin, etc. Scraps 
of fossil wood, too, occur throughout near-shore and fluvial Eocene 
sediments of the region". 


=. "In summary, on’the basis of this collection, I would consider the 
area of doubtful paleontologic significance. The Piceance Creek 

~~}. * basin was probabiy not environmentally suited for an abundance .of 

Eocene mammals. Certainly with the great amount of geologic 

work that has been done in the Piceance Creek basin, more evidence 

would have appeared by this time." 


The Uinta Formation forms the bedrock at all eight archaeological 
sites where the fossils were located. All fossils were found lying 
loose on the rocky soil-covered ground with none attached to bedrock. 
However, they may have weathered out of bedrock at or near the 

Sites. Therefore, no firm evidence exists that the fossils are or 
are not indigenous to the sites at which they were found. 


There is a possibility that early man may have collected some of 

the fossils out of curiosity from various areas, brought them to 
_.tne sites: and subsequently discarded them. This possibility is 

supported to some degree by the fact that few fossils were found 

by the archaeological survey steams-in a relatively large area. 

However, early man did make use of petrified wood. Olson, et al., 

(1975, p. 47) reports that petrified wood accounts for about 8% 

of the material from which tools were made by aboriginal inhabitants 

of the study area. 


Although a. significant paleontological discovery is always a 
possibility during any excavation on or adjacent to Tract C-a, that 
.pessibility is considered extremely remote based on the data compiled. 


The "naleo-finds" are stored at.RBOSP offices in Denver, for future 
reference and viewing by interested parties. 
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Appendix 2.5.8-1 


TOO, INST — Laramie ree 
March 20, 1976 
a rod: tf 
tir. Be Ae Ziemba ‘ 
Rre Bianco Cid Shale De oe 
Dayton Commons 
9725 East Hamoden Ave. 
Denver, Colorado 80231 
4 se 
Dear Mr. Ziemba: ’ “i 25 “We 


I have examined the "fossil" material mailed .to me 
on March 17. <A couple of;the"sp ecimens were ‘real puzzlers 
hence the little job took edeoe than ot cd eee c 


believe, however, that my conclusions are correct. 


identifications are as follovs: 


iS a, 
Loc. S}- One scrap of the carapace Of: a-£0S sil GUFCLSs 


The genus and species are HiGt: identifiable. “This 


es 1 man b zrone og 
1 nts 4G ee a ee Te 2 


specimen is obviousl 7 a and doubtless: ‘fron the 
1 eres 9 


oy = x 
~ w Ke 


Uinta Formation. Sn 


ts Se 


&+ [3 


Loc. 6 This was a toushorie! Arter corisiderable 
study it was identified’ as -2 fragment of a-posterior 


thoracic vertebra ‘or a uintathere--probably of the 


‘ 
Te 


genus Eobasileus. This form is well known, in other 
basins. The soecimen is: almost certainly, from the 
Uinta Formation. Associated with this’ are several 


Scraps ‘that may well be bits from the seme vertebra. 


Appendix 2.5.8-1 (continued) 


() 


Wee e3 Tyo smell scrars of mena) bone. Hot idcenti- 
aye ey a pier 2 oom Fe 

ivaple bit cervaimily Rossi) and probably from the 

By tee eee. ey fe : 3 
VUimce ormaty ton. 


Seats “ . Cc 


“Loe. “156. Amn ia dentaciable Scraps OL) LOSS. bone. 


Probably mamnelian. 


‘ \a Beever 
e ale ml any: 2 ~ ye Re 3 


nce 158 Three pieces of fossil wood, a small piece of 


weathered siliceous shale, Snemen a ragucns Of Lossas 


’ 


purtie shell. 


See e = var Recaeee 

Loc. +52 A group of bone scrans tees ace mot fossil. 
ca bh hove wees burned (doust weess by amndwans). lost 

annot ine identified. ” wo ep pamses cre Certarn 7. 

from the metanodial of a deer but are too corroded 
to eesti ne Between Odocoileus virginianus (white 

af teil) and O. neinitomis (mule deer). One fragment 
appears vO De 2 Smabl prece from a lee bone of Bison 
bisone 


Loc. 189 One seran of eee memmel bone. This specimen 


ve 


Ls noe Loss i) and was probably bused by imcians < 


Loc. 196 Three fragments of fossil turtle shell. These 


almost icertainily are -fromrtne Uinta Formation. 
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Appendix 2.5.8-1 (continued) 


In themselves none of these specimens is of paleon- 
COLOzLe Or Straticrapnie Si 
omminresent in both near shore and fluvial Eocene sediments 
of the entire Rocky Mountain area. Uintatheres are well 
known from the Bridger Basin,. the," wash hakie _ Basin, the Sand 


Hest Basan, C&C. scraps sot fossil. 1004, too, occur’ throush- 


out near shore and fluvial Zocene Pdetents of the region. 


in summary, on tne basis of this collection I would 


consider the area of doubtful paleontologic significance. 


The Piceance Creek Basin was propably not enviornmentally 
suited for an abundance of Bocene mammals. Certainly with 
the great amount of geolosic work that has been done in the 
Piceance Basin more evidence would have appeared by this 


time. 


= ee, ae yt 
The collection is being return red under _ Sevag a COVEr. 
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